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EXTRA“ HIGH-TEMPERATURE, SELF-LOCKING NUTS — 


Specify KAYLOCK © 


NOW AVAILABLE 


A Complete Line of 
Self-Locking Nuts made of 
A286 

Corrosion Resistant Steel 


Physical Properties —A286 has excellent 
values to 1200° F. 


Weight — Lightweight designs save up 
to 60% compared to others. 























Magnetic Permeability — Exceptionally 
low. Nuts are usable wherever non- 
magnetic materials are required. 


Availability—Obtainable in thread sizes 
#4-40 thru 5/16’-24 in hex nut, fixed 
and floating anchor nut (both regular 
and miniature) and gang channel con- 


figurations. 
4 
ie 


Kaylock extra high temperature self-lock- 
ing nuts are precision products utilizing the 
same locking principle and low height, full 
strength design inherent in the standard 
Kaylock high temperature 550° F. series. 


Above the 550° F. limits of standard 
Kaylock high temperature nuts. 


For more information, write: 


THE KAYNAR COMPANY KAYLOCK DIV. BOX 2001, TERMUNA B 54, CALIF. ©1957 


Canadian Distributor: Abercorn Aero Limited, 








SPECIAL DELIVERY of an Airman In Trouble 


FEW YEARS AGO, this jet pilot would never have lived 
f \ to tell the story. 


Minutes ago he was flying faster than sound itself, 
cannon-balling 60,000 feet up—through the rarefied air 
of a crisp winter sky. 


Suddenly trouble developed. He had to leave his ship 
fast. 


Bailing out of a crippled aircraft at that altitude, speed 
and temperature—a conventionally equipped pilot would 
not stand a chance. The supersonic rush of air would 
rip his protective clothing to shreds exposing him to 
explosive decompression and sub sub-zero cold. 


Thanks to a complete Escape Capsule developed and 
built by Goodyear Aircraft Corporation, “safe escape” 
is now a reality for jet-age airmen, either “off the deck” 
or from high altitudes. 

The capsule provides maximum crew comfort for effi- 


cient mission performance plus a complete automatic 
escape system for special delivery of airmen in distress. 


Built around the ‘seat, the capsule is quickly closed, 
airtight—and catapults the flier free of his crippled ship 
—provides an independent oxygen supply and pressuric 
zation—even floats like a boat on a water landing. . 
ESCAPE CAPSULE, another example of the for- 
ward engineering found at Goodyear Aircraft 
Corporation—in a host of vital fields. 


Theyre doing big things at \ 
GOODFYEAR — 
AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona 
Rewarding Careers for Engineers 
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World's Fastest Navy Fighter 
Proudly wears 


controls 





’ bare 





Nine Sargent quality units have been selected 
to provide Chance Vought’s F8U-1 Crusader with 
instantaneous, positive, feathertouch response. 
These units, Sargent fabricated to Vought 
specifications, provide a system for control for the 
safe, positive, efficient operation of this great fighter. 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 

the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different 8 ge hydraulic, mechanical, pneumatic, 


ya“ i electrical and electronic force control units on the 
; nation’s military planes, commercial planes and missiles. 


F a 


‘ eH . 
pe. Sargent places its facilities of design and manu- 
y” facture at your disposal. We invite you to send your 
: specifications for the Sargent proposal of your 
force control problems. 


Since 4°20 
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AVIATION CALENDAR 





Jan. 8-9—15th NiamiHavana Nir Crise, 


sponsoted by Plouda Air Pilot's Assn 

Jan. 14-16—National Svimposiim  « 
habihty and QOnahty Control m— blk 
tronics, sponsored by IRI \SOC Alb 
und RETNA, Hotel Statler, Washing 
ton. D. C 

Jan. 14-18—Annnal Meeting. Society of 
Automotive kngincers, Sheraton-Cadill 
ind Statler Hotels, Detroit, Mich 

Jan. 21-22—Symposimm = on Solar Furna 
Design and Op ration, Hotel Westward 
Ilo, Phoenn, An 

Jan. = 21-25—Winter General 
American Institute of Electrical 
neers, Hotel Statler, New York 

Jan. 27-28—Amerncan Society for Metals, 
\lbuquerquce and Loy Alamos Chapters 
Heat Tolcrat Metals for \crodyvnam 
\pphcations,” Albuquerque, N. M 

Jan. 28-31—Sth Plant Maimtcnance & bugi 
necnng Conferen Pubhco Auditormm 
Cleveland, Ohio 

Jan. 28-38—25th Annual Mecting, Institnt 
of the Acronantical Scien raton 
Astor Hotel, New York, NOY Honer 
Night Dinner, Jan. 2% 

Jan. 30—Annual Meetmig. Convertible Au 
raft Pioneers, Engmeers Club, New York 

Jan. 31—Sixth Annual Instrument Short 








tn 
bang 


Cours I Angeles Harbor 9 Jumor 
Colleg Wailnungton, Calif Additiona 
course WH be held Feb. 1 


Jan. 31-Feb. 1—Conference on Digital Com 
puting m the Aircraft Industry, sponsored 
by New York University and Intemational 
Business Machines Corp. NYU Bronx 
Campus, New York, N.Y 

Feb. 4-8—Course on X-ray diffraction, spon 
sored by North American Philips ¢ 
750-8. Fulton Ave.. Mt. Vernon, N. ¥ 

Feb. 7—Operations Research = Svurposin 

¢ University Museum Lecture Hall, Um 
versity of Pennsylvania, Philadelphia, Pa 

Péb. 7—Annual Mid-Winter Symposim of 
the New York Section, Instrument So 
city of America. Garden City Hotel 
Long Island, N. 

Feb. 14-15-1957 Transistor and Solid State 
Circuits Conference, University of Penn 
svivania, Philadelphia, Pa 

(Continued on page 6 
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Bellofram® corPoRATION 
OFFERS 


~~ uaa ' 


“aircraft quality’’ 


DIAPHRAGMS 


at no extra cost 


4. higher operating 
pressures 


5. larger diameters 
6. longer strokes 


1. modern fabrics 
and elastomers 


2. longer flexing life 


3. wider temperature 
ranges 


Originator of the long stroke, deep convolution piston seals, Bellofram offers de- 

signers and manufacturers, diaphragms of aircraft precision quality. Now you 

can specify and obtain Bellofram diaphragms made by the most advanced 

methods, with modern fabrics and elastomers. Bellofram diaphragms are de 

signed and manufactured to last longer and give substantially more flexing lif 
. economically at a competitive price. 


When designing for diaphragm functions, when specifying or ordering, important 
consideration should be given to the fact that “aircraft quality’’ Bellofram dia 
phragms can operate at pressures up to 500 p.s.i. . . . at temperatures as low as 
—110°F and as high as 450°F. TNey are available in 500 different sizes with an 
unsurpassed range of diameter sizes and strokes. Other sizes can be custom 
molded to your specifications. Here are minimum and maximum ranges of Bello- 
fram diaphragms for design data: 


Diameters .375”" to 10” 

Strokes .100” to 18” 

Working Temperatures —110°F to 450°F 

Proof Pressures Up to 1000 p.s.i. 

Materials Practically any modern fabric and 


elastomer: from Nitrile Rubber & 
Nylon to Silicone Rubber & Dacron 
Whether you produce miniature parts or heavy duty products, 
Bellofram diaphragms can give added service lift 
and better performance at no extra cost. We will be glad 
to quote on your requirements. For further 
information and technical data, write direct to: 


VBellofram 


Cs aon oe eA Te 


BLANCHARD ROAD, BURLINGTON, MASS. 
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announces 


new 
for quick assembly 


RIMPOTS 


130 /RIMPOT ° 
solder-lug type 


You can solder your hook-up wire direct to this instrument, and eliminate 
splicing. Terminals are standard flat, slotted lugs to provide fast, secure 
connections. 
The silver-plated solder lugs are extremely rugged. Instrument is not 
affected by soldering iron temperatures 


for 


205 IRIMPOT’ 


printed circuits 


Round pin terminals on this unit may be plugged into holes in your 
printed circuit boards for dip soldering. Terminals are gold-plated copper, 
14," long, .028” diameter, and spacec in multiples of 0.1”. Mounting is 
accomplished by 2-56 screws through body eyelets, or by pins only. 





BOTH UNITS PROVIDE a usable potentiometer range of 98%, and low residual 
resistance either end, 0 to 1%. Low temperature coefficient wire is utilized in 
the precision wirewound resistance elements. 


In all other design features, these instruments are similar to the original Model _ 
120 TRIMPOT. Each is subminiature in size (14%" x %," x 4"), and weighs only 
0.1 oz. Other characteristics include 25-turn screwdriver adjustment, self- 
locking shaft, and excellent performance under extreme shock, vibration and 
acceleration. Units meet or exceed most government specifications. Delivery 
from stock on standard resistances. Send for Bulletins 130 and 205. 


A) A 


TRIMPOTS ¢ 


NEAR M 


STION POTENTIOMETERS e PRE 


COPR BL 


QOURNS LABORATORIES, INC. 


General Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, California—Ames, lowa 
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AVIATION CALENDAR 





Contimed from page 
Feb. 16-19—6th Annual Trade Show & 
Convention, Institute of Surplus Dealers, 
New York Trade Show Bldg... New York 
Feb. 26-28—Western Jot Computer Con 
forence., sponsored by IRI \Ikb and 
ACM. Hotel Statler, Los \ngeles, Calf 
Mar. 7-9—National Conference on Aviation 


bhducation, Hotel Mavflow W ashing 
ton, D. ¢ 

Mar. 11-15—1957 Atom ] position i 
luding Nuclear Fnemeecring & Scien 
Congress, 3th \tonuc Fnergy in Indnustr 
Conference and 5th Hot Laboratories & 
Lauipment Cenferc Convent 1 Vall 
Philadelphia. Pa 

Mar. 14-15—Flight) Propulsion Meeting, 
Classified ponsored by TAS. Hotel 
Carter, Cleveland, Ohi 

Mar. 18—Cas Turbine Power Confer 


sponsored by American Socicty of M 
hanical Fngineers. Sheraton-Cadillac H 
tel, Detroit, Mich 
Mar. 18-21—Pacific Coast Plasti Expos 
comunction with The Society for 


thom, m0 

Plastics Industry National Conference, ; 

Shrine Exposition Hall, Los Angeles | Ne 
Mar. 18-21—National Convention Institut i ‘ 


f Radio Engineers, New York Colisenm 
ind Hotel Waldorf Astoria New York 
Mar. 19-21—151st National Mecting of th 
Amencan Meteorological Society. Unn 

itv of Chicago 

Mar. -25-27—Silver Anniversary Technical 
Nlecting and Convention. American S« 
iety of Tool Fngineers, Shamrock Hilton 
Hotel, Tlouston, Tex 

Mar. 25-29—Western Metal Congress and 
bh xposition, Ambassador Hotel and Par 
Pacific Auditorinim. Los Angeles 

Mar. 27-29—Fducational Colloquinm on R 
diation Effects on Materials, sponsored by 
ONR and Glenn LL. Martin Co. Johns 
Hopkins University, Baltimore, \Id 

Apr. 15-17—First Demonstration and Sv 

Svstems fer Organization, 

Retrieval of Information, 

sponsored by School of Library Scien 
Center for Documentation and Com 
munication Research), Western Reserve 
Universitv, Cleveland, Ohio 

Apr. 17-20—Fighth Annual Conclave, Ar 
nold \ir Society, including aviation equip 
nent display, Hotel New Yorker, New 
York, N Y 

Apr. 24-25—Second National Industrial Re 

wh Conference, sponsored by Armour 
Research Foundation, Conrad Hilton Ho- 
tel, Chicago, 

Mav 1-3—Spring \Mecting and Fxlubit, So 
ity for Experimental Stress Analysis, 
Hotcl Statler, Boston, Mass 

Mav 6-8—2Sth Annual VMiecting, Acro Medi 


posmim on 


Storage and 


i} Assn. Shirley Savov Hotel. Denver, 
Colo 

Mav 8-11—13th Annual National Forum, 
American Helicopter Society, Sheraton 


Park Hotel, Washington, D. C 

Mav 24-June 2—22nd Paris Air Show, Soci 
ctv of French Aircraft Constructors, “Le 
Bourget Airport, Paris 

June 1-9—First \nnnal National Aviation 
Irade Show, Monmouth County (N. J.) 
\irport 

June 23-25—29th Annual Mecting, Aviation 
Distnbutors & Nianufacturers Assn_, The 
Broadmoor, Colorado Springs, Colo 
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microcast quality control 
starts with the blueprint... 


Quality Control at Austenal begins in the planning stage . . . 
long before any actual manufacture of parts is undertaken. 


In order to achieve the finest finished product, design 
engineers consult first with Austenal engineers and 
profit from their experience and advice. Thus, you can 
design directly for Microcast and take 

advantage of the special features it makes possible. 


During manufacture, many separate and vital Quality 
Control steps check production —from the initial 
alloy melt to critical examination for dimensional 
accuracy and internal structural soundness. 


Quality Control works hand in hand with advanced 
research to improve and maintain Microcast techniques and 
applications. For this purpose, Austenal maintains 

the industry’s finest, most advanced research facilities. 


Think Austenal when you design. You'll be sure that 
high quality and maximum performance will be 
built right from the beginning into any product you require. 


INC. 


microcas! division 
224 EAST 39th STREET, NEW YORK 16, N. Y, 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 












Model GLH 


A rugged magnetically damped in- 
strument with low natural frequen- 
cies for low range. High-quantity 
production assures good price and 
delivery schedules. Available ‘in 
ranges from +1 Gto +30 G. 





Model GMO 


A rugged, miniature, viscous-damped 
instrument with ranges from +2 G to 
+30 G. Unbalanced-range instru- 
ments also available. Medium high 
natural frequencies. 


Model DDL 


Magnetically damped low-range in- 
strument available in ranges from + 1 
G to +30 G. Ultra-sensitive models 
supplied as low as +0.1 G. Certified 
to MIL-E-5400 and MIL-E-5272A. 
Especially good in severe shock and 
vibration applications. An accelera- 
tion-sensitive switch version of the 


DDLts designated as the Model DDS. 


Oe 


Model GMT 


Basically a Model GMO with internal 
thermostat-operated heater, assuring 
maximum environmental stability 
within the instrument. Damping re- 
mains constant with change in ambient 
temperature. 





Model GAL 


Incorporates a variable transformer 
a-c output with the magnetically 
damped sensory mechanism of the 
proven Models DDL and GLH. 
Superior reliability, life, resolution, 
and sensitivity. Available in ranges 
from +1 G to +30 G. Range as low 
as +0.1 G also obtainable. 





Model GDM 


Miniature double-potentiometer in- 
strument capable ,of sensing lateral 
acceleration in two mutually perpen- 
dicular planes (e.g., pitch and yaw). 
Ideally suited for missile ‘and high- 
speed aircraft flight control systems. 


NEW! GENISCO ACCELEROMETERS NOW 
GOLD PLATED FOR GREATER RELIABILITY 


CASES GOLD PLATED INSIDE AND OUT — This new trend 
in instrument plating has two important advantages 
over tin plating or fusing. Being the least active metal, 
gold prevents the formation of crystalline “whiskers” 
inside the case which could reduce performance and 
even cause malfunction. Gold plating also assures posi. 
tive protection against corrosion to the exterior of the 
case and, because of its excellent solderability, makes 


possible a more reliable hermetic seal. The new gold 
plating is available on all models at no extra cost. 


! Descriptive data sheets available on all models. 


de) en ate & 





Please send request on company letterhead. 





2233 Federal Avenue 
Los Angeles 64, California 
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on target 
a continent away 
through Burroughs 


computation 


Burroughs 


The Foremost Name 
in Computation 








For some time, Burroughs has been participating in the 
U. S. Air Force Ballistic Missiles program in the field of 
guidance. This program consists of two intercontinental 
ballistic missiles: Atlas and Titan, plus an intermediate range 
missile, Thor. 


Here's more proof that in its specialized areas of computa- 
tion— instrumentation, control systems and data processing 
—Burroughs has what it takes to shoulder the overall 
responsibility for defense projects from beginning to end: 
(1) from research to development; ) engineering and 
tooling; (3) production, testing, field “Sérvice and training. 


We welcome inquiries regarding defense contracts in oll 
creas of our demonstrable responsibility and competence. 
Write, call or wire Burroughs Corporation, Detroit 32, Mich. 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE; 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Reseifich Center, Paoli, Pennsylvania 
ElectroDafa DiWision, Pasadena, California 
Control Instrument Company, Brooklyn, N. Y. 
Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 


Looking to future expansion, Burroughs invites inquiries from qualified engineers. 








FORMING TODA 





THE CECOSTAMP provides a controlled impact 
blow not obtainable on any other press. The opera- 
tor has, at his fingertips, full command of the ram 
for sharp blows or squeezes as the job requires. 
This control of the blow intensity assures the correct 
impact and pressure required by the metal being 
formed. It easily forms, to a permanent set, the 
“hard-to-handle”’’ metals such as heat treatable 
aluminum alloys, austenitic stainless steels, magne- 
sium and titanium. There are standard Cecostamps 
to fit nearly every requirement with working areas 
from 21" x 18” to 120” x 120’. Stroke of ram can 
be increased for deeper draws if necessary. 


Send for Bulletin 30-L-5. 
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TOUGHER, “HARD-TO-HANDLE” METALS TAKES 


THE IMPACT OF THE CECOSTAMP 











SOME OF THE ADVANTAGES 
OF CECOSTAMPS 
1 Sets sharp changes of con- 
tour to permanent shape 
2 Produces components with- 
in strict dimensional limits 
3 Shearingcan be combined 
with stamping of simple 
shapes 
4 Skillful operators can de- 
velop and form many 
shapes difficult to formon 
any other type of press 
5 Controlled blow is well 
suited to forming large in- 
tegral parts 
6 Low tooling|cost and 
rapidity of die fabrication 
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CHAMBERSBURG ENGINEERING CO. | 
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~~ Ramalders THE IMPACTER } 


“FORGING IN MID-AIRY 
























CHAMBERSBURG, PENNSYLVANIA 
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IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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Ot Tauco GROWTH Celle the atrg 


Growth — in financial strength, for example, tells 
the Temco success story. 


At the end of its first full year of operation, 1946, 
Temco's net worth was $23,042. Within five years, 
this figure was multiplied one hundredfold; and in 
1955 —the company’s 10th anniversary — its net 
worth had zoomed to $10,402,937. This year, as a 
result of steadily expanding facilities and new prime 
contracts climaxing the successful development of 
aircraft, missiles and Weapons systems of its own 
design, Temco’s financial strength will set an impres- 
sive new record. 





AIRCRAFT CORPORATION + DALLAS 


IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATION 


Pe ee ee ee PP Sea SP rme 


For the engineer who sets his sights high, Temco's 
increasing financial strength means the prestige of a 
soundly established company, plus the opportunity 
that only a vigorous, growing organization can offer. 
Here’s your opportunity to match your stride to a 
company that’s going places — fast! 


Mr. Joe Russell, Engineering Personnel 
Room 10-E, Temco Aircraft Corp., Dallas, Texas 


Please send me complete details of the Temco story 
of unusual opportunities for creative engineers. I am 





especially interested in 


NAME 





ADDRESS 











IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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US ARMY 














VERTOL H-21 ARMY HELICOPTER 
1199 Mile World's Distance Record 
for Helicopters, August 11, 1956 












First Non-Stop Transcontinental Heli- 
copter Flight with In-Flight Refueling 
August 23 and 24, 1956 















SIKORSKY H-34 ARMY HELICOPTER 


. World’s Speed Record for 100, 500 and 
The two craft shown here use Vickers pumps, motors 1000 Kilometers, July 12, 1956 


and valves for -co variety of important operations. 


New and unusual applications for hydraulics are being 








REPRESENTATIVE VICKERS HYDRAULIC 
EQUIPMENT FOR HELICOPTERS 


. 


scheduled into several of the newer helicopter designs. 
Among these are hydraulic motor operated fuel trans- 
fer pumps and hose reels. Vickers Hydraulic Equipment 
will also be used for taxiing, rotor fold, starting, rescue 
hoist systems and auxiliary electrical power generation. 


. - . . . . 


Ask our nearest application engineer to tell you about 








Automatic | 
Two-Speed Valve | 


ric 
them, or write for bulletin 7504. vee 
600 Ib Rescue 
VICKERS INCORPORATED Hoist System 6 
DIVISION OF SPERRY RAND CORPORATION Solenoid Operated + 


ADMINISTRATIVE end ENGINEERING CENTER Feuteimay Velve 
Deportment 1462 + Detroit 32, Michigan Variable Displacement 


Xu 
Piston Type Pump 








EL SEGUNDO DIVISION «+ Engineering, Sales and Service 
2160 E. imperial Highway, Hi Segundo, California 








~ District Aircraft Sales and Service Offices: 
f= Albertson, Long Island, N.Y., 882 Willis Ave. «+ Arlington, Texas, P.O. Box 213 
Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C , 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE: “ROY” 1149 « CABLE: Videt 
OVERSEAS REPRESENTATIVE 
The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England Constant Displacement Piston Type Pump 


Constant Displacement } 
Piston Type Motor i 
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CN GIN CERES. ANNO 60100 £23 0F O41 HYDRAULIC EWUIPMENT SINCE 19212 











WELDING 


FABRICATING 


Ap 





Send us your blueprints 
and we will show you how 
we can fit into your picture. 








to a quarter of a million square feet 
equipped to solve your problem 


American Welding has a quarter of a million square feet of 
floor space that houses the equipment necessary to manu- 
facture production runs of welded rings (made from rec- 
tangular bars or special mill shapes) or circular weldments — 
from 6” to 96” in diameter, of ferrous or non-ferrous metal. 


And that’s not all — 900. specialists in ring manufacture are 
backed with the best in engineering and research — with 
heat treating, x-ray and test. equipment required to meet 
aircraft specifications. 


Let Amweld become your production welded ring department. 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 DIETZ ROAD + WARREN, OHIO 


AMERICAN 


WELDING 
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with Balanced tension system 
TO REDUCE WEIGHT 


Here is the first practical method of balancing the powerful end thrust or 
“pressure growth” of a pneumatic metal ducting system employing bellows. It is a 
Pressure Compensator which balances the tension, eliminates the end load and there- 
fore the need for heavy structural bracing. Thus, it saves weight and-ts. particularly 
applicable for use in bleed air systems in turbo jet and turbo prpp/powered aircraft. 

The primary duct line bellows in this compegsator provides for.thefmal expan- 
sion, flexure and misalignment. To offset We tendency of thebellows to straighten out 
or elongate under pressure, the iQternal Guct pfesstre is bled off to a series of sec- 
ondary bellows which create an gpposme force to the primary bellows and nullify 
the end thrust. 

Arrowbead builds three types of Pressure Compensators plus tie-rod assem- 
blies, an@-other stainless steel duct components including bellows, and braided 








Stainless Steel 


Pressure ; y x ; ; 
Compensator assemblies. They are made in all sizes up to 8” 1.D. Are capable of handling air 
Rallows pressures of 250 psi or over and temperatures up to 900° F. All spot and seam 


welding is performed to specification MIL-W-6858. 


Pneumatic Thermal Duct Thrust is the end force or reaction created by a 
rigid Metal duct system employing bellows. This duct thrust is caused by the 
tendency of the bellows to elongate or straighten out under pneumatic pressure. 





ARROWHEAD METAL PRODUCTS DIVISION Frormerty AIRITE 


ARROWHEAD, leading manufacturer of fiberglass impregnated ducts, sleeves and couplings, now 
offers stainless steel bellows and duct assembly components to onswer all aircraft problems in 
handling air, gos or fluids. Arrowhead is the first and only manufacturer of ducts who can provide 
this complete manufacturing service. Field engineers in all localities for consultation 










For complete information 
and engineering data, 
write Metal Products Division. 


2350 CURRY STREET, LONG BEACH, CALIFORNIA 


Pioneer fabricators of silicone rubber, Originators of rubber-fiberglass duc ing 

















Tomorrow’s Horizons 
— eg Me 
are here today 


“and ROLLWAY is ready 


Today’s supersonic speeds are pushing performance 
limits for jet engine main shaft bearings constantly up- 


ward. As new speed and thermal barriers confront the ® 
engineer, bearing precision, dimensional stability and 
surface finishes become increasingly critical. 


Rollway experts are prepared for this challenge! ‘ 
Right now, at Rollway, new high-temperature steels BEARINGS 


are being probed for penetration into ever-higher speeds 
and temperatures. Experienced engineers and designers 


unite their skill with Rollway’s quality control personnel Complete line of Radial and 
to maintain exacting standards — from laboratory experi- Thrust Cylinder Roller Bearings 


mentation to rigid pre-installation testing. 


. 


To get the right bearing in a hurry, wire, call or write: 
ROLLWAY BEARING CO., INC., 582 Seymour St., Syracuse 4, N. Y. 


ENGINEERING OFFICES: 











Syracuse * Boston * Chicago * Detroit * Toronto * Pittsburgh * Cleveland * Milwaukee * Seattle * Houston * Philadelphia * Los Angeles * San Francisco 
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These are units 


(by Western Gear) b. 











that are part of the system... 


(also by Western Gear) 








... fastest U.S. Air Force transport in production, can be sure of depend- 
able performance from the landing gear actuating system. This system 
and other Western Gear products aboard this aircraft including motors, 
gear boxes, shafts and actuators have been tested in Western Gear's 
block-long laboratory to insure dependable operation under every con- 
ceivable condition of flight. Western Gear believes in its slogan, “The 
difference is reliability.” Its products prove it. 

There’s a Western Gear aircraft specialist immediately available to Wesrern CTAY 
help solve your mechanical power transmission problem. Call on him now. s 
He'll be glad to help. Address General Offices, Western Gear, P.0. Box ; 
182, Lynwood, California. 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 


“The difference is reliability” * Since 1888 
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Old hand at sharp shooting 


Pioneers in Photo-Instrumentation 


SHARP SHOOTING IS OUR SPECIALTY —clear, crisp images under all conditions. With any- 
angle lens... at any speed ... from wingtips or warheads. ..on sleds or stands... of 
missiles or measurements... the intermittent movement design of all TRAID cam- 
eras holds the film perfectly flat, perfectly still for exposure. 


TRAID Cameras and TRAID represented cameras span the field of instrumentation 
Interval, Ciné, Ciné-interval; speeds to 200 fps, weights from 2% Ibs. and sizes from 
%” x 3” x 6”. 

If the equipment you require doesn’t exist, TRAID has the experience and the 
facilities to develop it. Ten years of adapting, modifying, and designing photography 
equipment specifically for instrumentation has provided the knowledge to solve your 
problem. TRAID’s own efficient facilities for prototype design and small production 
—or the mammoth facilities of Bell & Howell for the larger projects; whatever you 
require is available from TRAID. Write today for the TRAID Price Catalog or to 
inquire about development projects. 


Ejection Cameras, Tracking Cameras, Scope Cameras, Synchronous Cameras, Lenses, 
Timing Systems, Event Timers, Tracking Finders, Auto-exposure Controls; all the acces- 
sories to apply the camera to the task. 


WRITE for the complete TRAID Cata 
log describing all TRAID cameras and 
photographic instruments Fully 
detailed and illustrated technical data 
together with prices, are included 





Traid Corporation 


17136 Ventura Boulevard, Encino, California 





Eastern Distributor: 
Flight Research, Inc., Richmond, Va 
TRAID S00—intermittent, 200 foot capacity, 16 mm. Tolerance of 30 G's, alti- At TRAID— 


de 50,000 feet, temperature of —65° to +150 F. 6¥2" x 7%" x 5%". Lens ’ 
ae Optical 3.45 mm f/1.5 with iris. 160° vertical and horizontal angle It § the System. 








@ Flexible coax simplifies 
design of system connec 
tions 


@ Massive collector block 
provides efficient heat 
sink; tube needs no cool 
ing 

@ Sperry-patented horn and 
tapered stripline form 
fixed-tuned broadband 
coupling for more consist- 
ent impedance match 


@ Sperry-patented attenua- 
tor adjusted for complete 
short-circuit stability 


m Rugged metal envelope 
enables more compact 
design; contains complete 
microwave Circuit 

@ High isolation of input and 
output circuits 


@ Shock-proof straps clamp 
rods against helix for firm 
er support 























Shock-proof ceramic rods 
for rigid, accurate support 
of helix preclude micro- 
phonic modulation 


@® Shock-proof metal support 
guarantees rigidity of tube 
elements 


@ Sperry-patented high-an- 
gle electron gun provides 
greater beam density at 
lower voltage; énables 
shorter tube structure 
® Low-voltage grid sim- 

plifies beam pulsing 
™ Large-area cathode 
guarantees longer life 


@ Anode block isolates gun 
magnetically; shielding 


ae minimizes magnetic focus- 


ing requirements 


= Standard four-prong base 


_— eliminates special connec- 


tors 


STS-110 NOMINAL CHARACTERISTICS 


Frequency Range 2? to 4k 
Small Signal Gain 35 dt 
Output Power 20% 
Duty Cycle bs 


Beam Voltage 2300 y 


Gud Pulse 190 ¥y 


Have you considered the advantages of 


Sperry ALL-METAL travelling wave tubes? 


The new Sperry all-metal travelling 
wave tube shown here in cutaway 
form was produced to provide the 
driving power for multi-megawatt 
klystrons used in defense radars. Its 
characteristics, however, open the 
door to unlimited new applications. 
Being made of metal, this Sperry 
travelling wave tube is rugged—with- 


stands far greater shock and vibration 
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than any previous tube. Electrical 
characteristics are better, providing 
excellent phase stability. And from 
the system engincer’s standpoint. 
application is simpler. Sperry’s all- 
metal travelling wave tubes conform 
to your design, eliminating the neces- 
sity of designing to conform to the 
tube. Anew data sheet on the STS-1 10 
is vours for the asking and our Elec- 


tronic Tube Sales Department will 
gladly give you information relating 
this new development to your specific 


projects. 


.  rzescare commun 


Great Neck, New York 
Division of Sperry Rand Corporation 
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Weight-saving magnesium sheet (white areas) is used for leading edges, empennage, wheel doors and many other parts of F8U-1 Crusader. 


25% of external skin 
on record-breaking F8U-1 made with magnesium 


In Chance Vought’s F8U-1 Crusader, fastest U.S. fighter by 
official record, many precious pounds are saved by using 
magnesium. Designers called for a total of 166 magnesium 
external skin parts—25‘7 of the wing and fuselage surface 
area, 275 magnesium sand castings ranging in weight from 


a few ounces to thirteen lbs. were used inside the skin. 


Weighing one fourth as much as steel and only two thirds 
as much as aluminum, magnesium gives you the best com- 
bination of strength and rigidity per pound. Its stiffness-to- 
weight ratio is the highest of any structural metal. 


YOU CAN DEPEND ON 
\ 


Magnesium permits clean, simplified designs—eliminates 
many stringers and detail parts. A selection of finishes pro- 
vides remarkable protection against corrosion. Machina- 
bility is excellent, too, Fabrication, fitting and joining prob- 
lems are always at a minimum. 

Magnesium can help you make better designs for fuselage. 
wings and interior parts. Sheet, extrusions, and castings 
can be readily produced to meet your requirements. Call 
your local Dow sales office, or write to THE DOW CHEMICAL 
COMPANY, Midland, Michigan, Department MA363G-3. 
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EDITORIAL 





Industry Faces Knotty Problems 


This will be another good vear for the air transport 
and aircraft manufacturing industries. Aircraft) manu 
facturing sales should be close to $9 billion, while airline 
revenues will continue well over the bilhon dollar mark 

However, in the midst of this current prosperity, both 
the airline and evircraft manufacturing imdustrics face 
knotty problems that must be solved soon if their futures 
are to continue to be tinged with the same rosv hue that 
has characterized the past five vears. “The effect of thes¢ 
problems will not be seriously felt for another two or 
three vears. 

But, by then, it will have become too late to effectivels 
solve them 

The foundations for sound solutions to these problems 
must be laid now, and the legislative battles must be 
fought and won during the session of Congress that has 
just begun. Otherwise, ghe lead time required to set 
in motion the necessary action to dissolve these prob 
lems will be lost, and the problems will face both the 
airlines and the manufacturers in the acute form of crisis. 

‘To tackle and solve these problems, aviation will need 
effective and persistent action from its two principle 
trade groups, the Air ‘Transport Assn. and the Aircraft 
Industries Assn.; the cooperation of legislators adequatels 
informed on aviation affairs and, most important of all, 
a sympathetic public understanding. ‘This is admittedly 
a big order, but the stakes involved are also large. Both 
the airline and manufacturing industries have a continu 
ing row to hoe with the fedefal government which regu- 
lates the airlines and is the major customer of the 
manufacturers. 

The ayiation industrv is now faced with a clear sct of 
alternatives for its future. Tt can cither stand up and 
fight for its rights and explain its responsibilities as an 
integral part of the modern American profit-motivated 
economic system or it can quietly whimper and grouse 
in the backgrotind and gradually sce the fundamentals 
of its position | dissolved by the acid of increased and 
unreasoning government control. 


Industry Problems 


Among the major problems facing the aircraft manu- 
facturers are 
© Adequacy of military airpower. ‘This goes far bevond 
the self interest of sales. The aircraft industry has 
genuine, responsibility to sce that our military airpowet 
is adequate, first because as the best informed taxpaving 
citizens of this country on the subject, its members have a 
more accurate vardstick to measure this adequacy, and, 
sccond, because if the inadequacy of the force on which 
this country now relics for protection becomes publicly 
apparent, it is the aircraft industry that will be hauled 
forth as the first scapegoat. 
¢ Profit limitation. Nobody questions the necessity of 
some form of profit limitation legislation. But there are 
scrious doubts as to whether anv of the present legisla 
tion on the books, inchyyng the latest version of the 
Renegotiation Act and the Vinson ‘Trammel Act, mect 
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the requirements of the modem indt strvmilitary: rela 
\ financially sound and administratively cth 
cient method of profit limitation legislation ts vitally 
necessary. for the aicraft industry to fulfill its 
responsibilities for the future, particularly im mvesting 
sufficiently in research and development facilities and 


tionship 


techmical 


programs 

e Weapon system management. This new military man 
agement philosophy portends many changes im internal 
organization and external customer relations for the au 
craft industry. Still ina formative stage, this philosophy 
requires an intelligent and responsible watchdog opera 
tion from all segments-ofsth@ industry to keep it from 
becoming a bureaucratic mghtmarc 

© Technical manpower. Demand for 
power im the aircraft andustn will increase and become 
m the gross cffort toward 


technical man 


an increasingly limiting factor 
technical progress. Industry must assume Icadership in 
pushing for both internal and external policies that will 


provide adequate technical manpower for the future 


Problems for the Airlines 


Looking ahead to the airline future we ste the follow- 
ing major problems: ’ 
e Passenger service: 
public confidence in the airlines than by providing superb 
passenger service from the moment John Public applies 
for a reservation until the time he is delivered safely and 
There is no 


‘Lhere is no better wav™to build 


reasonably on time at his destination 
quicker wav to lose public support than by kicking the 
passengers around like a freight shipment. Airlines will 
have to devote all the effort possible within the limits 
of their resources to a continuing attack on this problem 
if they arexto grow cconomically and cnjov the public 
support so vita needed in their legislative battles 

@ Air trafic control. ‘This program will again bog down 
in the maze of inter-governmental committees unless it 
gets vigorous support from the air transport industry 
Without a scmiautomatic air. trafhe 
capable of handling vastly increased trafhe-with current 
or better weather minimums, the airline industry cannot 
hope to expand adequately 

© New facilities. 
sengcr volume and the technical revolution facing the 
airlines with the jet age impose an cnormous require 
ment for new ground facilitics ranging all the wav from 
runwavs to surface transport to ind from terminal arcas 


control svstem 


lremendous post war growth of pas 


hese facilities won't be created without strong and 
steady pressure and intelligent 
airlines 

Vhese are knotty problems that cannot be solved in 
a single battle. ‘Vhev must be the subject of persistent, 
intelligent and vigoréus imdustry action. Both the air 
craft manufacturing industry and the airlines are too vital 
a part of the modern American cconomy to escape con 
tinuous public scrutiny and to hide their heads ostrich 
like in the sand. 


cooperation from the 


—Robert Hotz 
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Fenwal Introduces — 








NEW, SMALL, LIGHT 
DIFFERENTIAL THERMOSTAT 


Fenwal Solves Camera Compartment Problem, 


ASHLAND, MASS. An avia- 
tion company in the habit of taking 
its temperature control problems to 
Fenwal asked Fenwal experts here 
how to control the temperature in a 
new plane’s camera compartment. 

Fenwal’s experts solved the prob- 
lem handily, and are making no 
secret of this: Their solution, a brand- 
new differential thermostatic control, 
will find a thousand other applications 
— tn the aviation industry and out. 

The device, weighing only 0.3 
of a pound, consists of two midget 
Fenwal THERMOSWITCH “ units and a 
relay hermetically sealed in an in- 
tegral stainless steel housing. 


Camera Compartment Control 

When it made its debut, the unit 
had only one purpose to keep a 
camera compartment warmer than 
90°F. and cooler than 155°F. It 
called for heat at the lower limit, and 
shut off heat at the upper one. It in- 
creased its own life and the life of the 
mechanisms it controlled by eliminat- 
ing short-term cycling, by signalling 
for remedial action only at either 
limit of the acceptable temperature 
range. 

Wide Applications 

Actually, this control, which isn’t 
much bigger than a .50 caliber ma- 
chine gun cartridge, is a designer's 
dream, because it can be used to sig- 
nal for any sort of action when an 
upper or lower temperature limit is 
reached. It can be factory set for 
limits anywhere from —50°F. to 
+500°F, 

The rélay rating at 28 volts D.C. 
is 2 amps resistive, 1 amp. inductive, 
and & amps overload. Due to high 
altitude performance requirements, 
the unit incorporates a three-terminal 
header and cover. 
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Comes Up With Control With Broad Applications 


a Ste 


In the course of its development, 
the unit came by a name that 
doesn’t begin to describe its versatil- 
ity the Fenwal Camera Compart- 
ment Over-heat Control. As happens 
again and again at Fenwal, experts 
here started with a specific problem, 
came up with a unit to solve it, and 
found that they had thereby _in- 
creased the Fenwal Product ‘ine 
greatly, with a widely useful conce >t 
of temperature control. 

Contact your local Fenwal sales en- 
gineer, or write to Fenwal direct to 





learn how this and other Fenwal de- 
velopments may solve temperature 


control problems now facing you. 
Fenwal Incorporated, Aviation Products 
Division, 121 Pleasant Street, Ashland, 


‘Massachusetts. 





CONTROLS TEMPERATURE 
... PRECISELY 
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WHO'S WHERE 





In the Front Office 


D. O. Wood, vice president-operations 
Lockheed Aircraft) Service, Inc... Ontario 
Calif 

Gen. Benjamin W. Chidlaw (US\F, 
ret.), chairman-planning commiuttec, Phomp 


Cleveland, Ohio 
president and director 


son Products. dix Coen 
Chidlaw is a 
Compan 

Lycoming Division, Avco Manufacturing 
Corp., Stratford. Conn. has announced the 
appointment of three presidential assistants 
Turner A. Duncan, industrial engine opera 
Adm. Edward L. Woodvard (USN 
ret.), administration: Paul A. Deegan, pub 
lic relations and advertising 

James D. MeLean, president and general 
Hoffinan Laboratories. In Los 
Nr \icLean succeeds John 


chainman-executive commit 


VICE 


of the 


tions: 


manager, 
Angeles, Calif 
B. Moss, 
tec 

Lee S. Johnson, general manager, Sikor 
skv Aircraft Division, United Aircraft Corp., 
Kast Hartford. Conn, Mr. Johnson succeeds 
Bernard L. Whelan who continues as a vice 
president and member of the operating and 
policy committee 


now 


Honors and Elections 


Aubrey Keif. manager-Aviation Sales Divi 
sion, of the Texas Company, has been 
elected 1957 chairman of the Aviation 
“Technicak-Service Committee. Division of 
Marketing, American Petroleum Institute, 
New York. W. D. Parker, aviation sales 
manager of Phillips Petroleum Co., succeeds 
Mr. Keif as chairman of ATSC’s Subcom- 
mittee on Jet Fueling Systems. 


Changes 


John P. Poth, director of engineering 
The Bullard Co.. Bridgeport. Conn 

Bernard Duperier appoimted a consultant 
to Boeing Airplane Co.'s Transport Divi 
sion. Mir. Duperier’s office is in Paris 

John F. Hawkins. administrative manager 
Research Division, Bell \ircraft Corp... Buf 
falo. N. Y. Also: Robert FE. Hannel, serv 
iccs manager; William Shultz, man 
ager: Ronald F. Shainin, contract adminis 
tration manager 

Paul Goldsborough, Staff Director for 
Communications, Office of the  \ssistant 
Secretary of Defense (Supply and Logistics 
WashingtonyD. C 

Wavne K. Galloway, 
and \vtrim sales, Aviation Products 
division, B Goodrich Co.. Akron, Ohio 

Leon F. Edelson. chicf engineer. Nader 
Nifg. Co. Monrovia, Calif 

Williant ©. Boschen, 
manager and director of engineering, Avicn 
Inc... Woodside, No YO Monroe A. Maller 
succeeds Vir. Boschen as marketing manager 
ind Frank DeNardo succeeds Mir. Maller as 
manager of Avien’s subsidiary, Avicn Service 
Corporation of Calif 

Donald M. MeGrath, plant manager. 
Solar Aircraft Co. San Diego, Calif 

Robert FE. Ward, directorsmanufacturing 
New York Air Brake Co.. N. Y 

(Continued on page 124) 
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INDUSTRY OBSERVER 


© Douglas Sparrow 2, an active-homing air-to-air missile developed to a 


different requirement than the Sperry Sparrow | and Raytheon Sparrow 3, 
differs in external configuration from the pointed-nosed, delta-winged Spar- 
row 1. Nose of Sparrow 2 is blunted’ to match the homing radar dish; fins 
and wings have been chopped at the tips so that they arc now trapezoidal 
surfaces rather than triangular. Sparrow 2 has been chosen by the Roval 
Canadian Air Force to replace the Canadairdeveloped Velvet Glove as 
missile armament for the Avro CF-100 (AW Mar. 5, p. 23). 


P Air Research and Development Command's Western Development 
Division is asking for proposals on a design study contract for an inter 
continental ballistic missile operational base. ‘The contract “would provide 
in alternate to one already being conducted by Tolmes & Narver, Inv 

i Los Angeles engineering firm. Contract would melude provision for 


launching sites, barracks and railroad sidings 


> Terrier guidance svstem for Navy s second missile crmiser, the USS 
Canberra, is the Sperry SPQ-5. The SPQ-5 differs in detail from the 
Reeves instrument svstem used aboard the earlier USS Boston. H has also 
been necessary to modify the missiles to match the Sperry system. 


© Lockheed F-104B, tandem-scat version of the Starfighter, was scheduled 
to make its first flight last week. The XP-104, experimental version of the 
F-104, has completed 500 flights and logged more than 350 he 


its initial flight in February 1954. 


SCC 


> Grumman Aircraft is building an early warning version of the Nav's 
$2F-1 Tracker with the designaton WF-2. A large oval radome, similar 
to the 30-ft. experimental model on Navy's WV-2 Super Constellation 
(AW Aug. 13, p. 27), is mounted above the Tracker fuselage. 


P Lcduc’s latest experimental supersonic ramjet interceptor, the O.22, has 
begun its flight test program at the French air force test base at Istres 
©.22 can make regular takeoff rather than being carried aloft in a mother 
ship as was its predecessor, the O.21. . 


> Douglas Aircraft Co. has received a $16,855,313 contract from the Air 
Materiel Command for IRAN and modification of C-124 transport aircraft. 


offer 
If plans become firm, powerplants probabh 


P Handlev Page Ltd. may a turboprop version of its fourengine 
44-passenger Herald transport 


will be American mad 


> First flight of the Omega Aircraft Co.’s SB-12 light, multi-purpose heli- 
copter (AW May 7, p. 50) has been made with two passengers aboard. 
The twin-engine, single-rotor craft hovered well during the hour and a 
quarter flight; vibration level was very low. 

25 ‘T-37A twin-jet primary trainers to the Ai 


P Cessna expects to deliver 
Miving ‘Training Air Force Headquarters, Waco 


korce in the next 60 davs 


Pex... alreadv has received initial 1-37. As for evaluation and one is duc to 
go to Eglin AFB, Fla., for Phasc operational suitability. trails. Cessna 
has. received a new USAF order for ‘1-37 As totaling $11,064,064. Faxier 
contracts include orders for 11 and 20° aircraft respectiveh AW Sept 


24.\p. 25). 


> France's Dassault is reportedly engaged in studies aimed toward develop- 
ment of a long-range supersonic transport. 


P Swiss parliament has vetoed proposals to purchase 40 French Mystere 
4A interceptors to bridge the gap between British Venoms and the Swiss 
built P.16, which is still in the prototype test stage 


P Air Force has ordered $984,551 worth of aircraft fuel cells for F-S4F, 
RF-84F and RF-S4K aircraft! from B. F. Goodrich Co.'s Aviation Products 
Division and another $912,081 order for the cells with Goodvear ‘Tire & 


Rubber Co. 
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Checklist 
for buyers of business planes 


New executive transports, new features, new performance; put them 
together, and they call for an entirely new set of standards before 


; you decide. 


Is the aircraft propjet-powered—for performance, 
freedom from vibration? 

Is the cabin pressurized and airconditioned —for 
comfort, for personal safety? . 

Is the cruising speed on a par with contemporary 
airliners? 


4 Can it fly more than 2,000 miles without refueling? 


Can it land and take off on small town airfields, 
with single runways less than 4,000 ft. in length? 
Can it double as a high-priority cargo carrier, with 
a capacity of more than two tons? 

Can. it climb to 19,000 feet on one engine? 

Dises it have room for conferences and work-en- 
route? ,#. 


a 
s 
‘ 


If the airplane you are currently considering rates even one “No” 
on this list, you may be settling for the second-best; if you’ve checked 
off all the “Yes” boxes, you have the Fairchild F-27 in mind—there 






is no other plane like it. 

Address inquiries to: R. James Pfeiffer, Executive Director of 
Customer Relations, Fairchild Engine and Airplane Corporation, 
Hagerstown 15, Md. 


FAIRCHILD 
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Small Budget for Big Stick 


USAF expects the hasenhower administration will off 
it a total budget that i not much lirger than elast vo. 
to SS bilhon les 
it feels perform his Gen 
Nathan b. Pwinng, USAI ft stath, had hoped to 
gct funds in the neighborhood of S21 bilhon. Tle was 
upported by USA Secretary Donald A. Quarles 
Before the Svinington Com 
funds 


miutial S16.5 bilhon, os billion 


$3.5 
| 


than at PISSION, 


HCCOSSATA 


chict 


Pheir stand was not new 
mittee last June, Gen 
“represented a one-time saving like 
in front of vou. ‘That roll is always there and next vear 
we have to get over it .. We will have to get mor 


Pwining said biycal 1957 


rolling up a 


money next vear.” 

Now Fiscal 1955S is only a few months away, 
iy sinall possibihty. that the administration will give 
Gen. Twining anvthing to remove the “roll. 

In addition, it is attempting to imcrcase U. § 
threat to resist with force any 


ind there 


mulitars 
obligations with a Hew 
Red aggression in the Middle East 
fecling m the Pentagon that the 
Congress this month will impair, but not senously dam 
wage total war and deter Russia 
On the other hand, this same budget 
1 devastating blow to our ability 
Procurement ccono 
must come out of 


There is) strong 
budgct to go before 
ize, oul 
from starting onc 
if it stands, will deal 
to usc localized) wars 
mics will be md the bite 
the Tactical Air Command. Planned purchases of fighters 
and tactical bombers will be cut back m order to support 
cxisting urcraft and the cftort Pop 
USAF generals are genuinely worried at this prospect at 
i time when the White House wants to wave a big stick 
in the Middle East 

USAF estimates that assumption of 
obligations in such areas as the Middle Kast could doublk 
the cost of domg the job and domg it nght. Main reason 
USA does not consider its deterrent to total 
war—primarily the Strategie Air Command—should be 
civerted from its prime mission to fight a localized war. 
In fact, it: ¢onsiders total war a greater possibility if. a 
local war is raging. It follows that the Krem'in could 
consider acceptance of total war if it was convinced that 
our deterrent was weakened by SAC’s diversion 
to a minor onc 

All in all, the expected budget is viewed by USAF as 
i “whack at the future.” 


powel to 


ITPOW cr in 


necessaly, 


strategic mussik 


extensive new 


is simple 


pow CI 


1 tremendous risk, 


Vacancy at CAB 


lor the third time in three vears, the White Tous¢ 
has let the Civil Acronautics Board start a new vear with 

vacant scat. Latest vacancy occurred Dec. 31 with 
the expiration of Joseph P. Adams’ term. Plans to take 
early action on the vacancy got as far as the decision 
not to reappomt Adams but no successor has been 
named. ‘The Board worked at reduced strength for 
month, before Ross Rizley im 1955 and G. Joseph 
Niinctt: in 1956 took office, and the White House took 
longer than cxpected to find James R. Durfee to replace 
Riziev as chairman last spring. 


Wilson and Retirement 


Wilson still parries ques 
resign, if anv. Pentagon 
Donald A. Quarles 


Defense Sceretarv Charles F. 
intention to 
USAT Secretary 


tions about his 
betting still 


PAvors 


Washington Roundup 





. Bee ricl 
fo suceeed tim and 


recommend tas clos 
sy mot TNC 
COMK 

budgct hicas 


ALPA Accident Report 


\ireLuine Pilots Assi .p 
mport on th ct ! 1 
nd Umited Au 
last Juni 

In a document 
Acronauky Board 


lished ats own finding 


Tent) 


Which as cxpected this mouth 


that the accident 1 
vision; restrictions to) Vision 
craft: Jack of adequate trath 
the inability of air trathe control to pr 
ll trathe | 


is dtic to 

inherent 
information 
weled 1 


tion to on heavily tr 


Amortization Reverse 


Airlines are trving to ect the Office 
zation to change its mind on closing 
goal tor comunercial aircraft, but the chan 
When ODNE cut off the expan 


1 tan 


imc very dim 


MOTE Tape mnortiza 


chinnnated the ] 
tion certificates tor Commercial transports. The present 


prospects of ans 


goal, which was recenth extended from 
craft, has heavily oversubs 
lc WCS with 


nearly 400 aircraft with no prospect of gi 


' 
wei ribed 


urlines ipphcations for tast 
certincates 

Vir Transport 
written ODAE head 
reconsider the ODM 
most of the jets ordered by the airh 
aircraft for which the carners have 


Assn. President Stuart G 
Arthur S. Fleming, 


decision. Lipton pout 


cortincates 
Iq roucs 


commercial 


that the national dcfens« 
urlines qualifies them tor 
wnertization authorit 

Last time the ners campaigned for 
tion authornty, they got the 
This expansion didn’t begin to fill airh 
ind they this tim 
open-end goal 

ODN has 
mdustry 
ire not bright. 


New AIA President 


Gen. Orval R. Cook, former 
staff for matericl took over. last weck 4 
gencral manager of the Aircraft Industnes Assn. Gen 
Cook, who. succeeds Adm. DeWitt CGC. Ramsey ine the 
post, was clected to the presidency at a mectimg of the 
Board of Governors late last fall (AW Dec. 10 p. <5 Ih 
move was first predicted by Aviation Wark on Aug. 27 


goal raised 
went back for morc 


down, 
ind tix 


turned them 


md several cthers, 


USAI leputs chict 


president and 


(p. 25) 
Adm. Ramsey 


board of governors and wall remain with 


has been! named vice Chairman of th 


ALA ina con 


sulting capacity. 
—Washington staff 
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USAF’S Logair has these reutes3in operation through contracts with commercial carriers for fiscal year 1957, 


ration with the Defense Department's new Military Trafic Management Ageney. Logair is fiving its five route patterns as usual. 








Logair is resisting incorpo- 


Logair Struggles to Keep Independence 


USAF air-cargo line 


ants to retain identity, stay 


outside Defense’s new single-management agency. 


By Claude Witze 


Washington—USAL’s Logair, the na 
tion’s largest scheduled air cargo opera 
thon, is putting up a quict struggle to 
keep its independence and remain out 
side the Defense Department's Military 
Praffic Mlanagement Agency (NEE NEA 

Logair headquarters at the Au Ma 
tericlh Command, Wright-Patterson 
APB, Olio, may get a top-level decision 
from the Pentagon sometime this week 
Phe issue les in interpretation of the 
directive creatmg NEENEA 

Docs \NEENEA, the single manager 
iwency set up last October by Defen 
Secretary Charles E. Wilson, have con 
trol over scheduled contract air sers 
Ices or as its: jurisdiction confined to 
one-time movements” by commercial 


Carriers? . 


No Plans for Change 

When MENA headquarters opened 
for business, it was made clear the 
gency expected to assume responsibil 
ity for the award of all kiscal 195S an 


carner contracts for all branches of the 


irmed forces (AW Oct. 15, p. 32). It 


26 


was cvident then that Logair and the 
Navy's) Quick ‘Trans: charter services 
probably would resist being swallowed. 

USA's attitude last week was that 
Logair is operating as usual and ‘has 
no plans to make anv changes. Further 
more, Logair wants no changes. 

NEENEA. on the other hand, feels it 
has been charged with the responsibil 
ity for negotiating contracts with com- 
mercial carriers and deciding what they 
will haul 

Aviation Week has learned that 
there has been correspondence on the 
subject between James. TH. Douglas, 
Undersecretary of the Air Force, and 
Robert C. Lanphier, Jr, Deputy Assist 
int Secretary of Defense. 

Magnitude of the problem is_ best 
illustrated by the fact that im the cut 
rent fiscal vear Logair will fly 200 mil- 
lion freight ton-aniles, more than all 
the commercial cargo flown by domes- 


tem lines. It will pay about $21 


million to its contract operators. Aver 
gc cost, Logair claims, is 12 cents per 
ton-mulc 

Phe largest Logair contractor iy R¢ 
sort Airlines, Inc., of Washington D.C., 


which imaugurated DC-4 service in No- 
vember, 1954 from a base in Oakland, 
Calif. ‘Vhe company says it is moving 
Air Force cargo at the rate of more 
than 50 million ton-miles a vear. Out- 
growing its flect of Douglas DC-4 Skv- 
masters, Resort has ‘ardered two new 
Lockheed Super-H] Constellations ind 
has anticipated that tts Logair job will 
grow to 75 million ton-miles a vear by 
mid-1959 

Other uricrs serving Logair are 
American Air Export & Import Co., 
Miami; Capital Airways, Inc., N ishville, 
fenn.. and Riddle Airlines, Inc., 
NMiiami 


AMC Option 


When they received their approxi- 
mately-equal contracts for hiscal 1957 
the four carriers were requested to sub- 
mit alternate proposals for furnishing 
air transport cargo service for fiscal 
vears 1957, 1958S and 1959. It was 
made clear at the time that ANIC re- 
tiined the option to extend the services 
through these vears, subject to avail- 
ability of funds, existence of a require- 
ment and acceptable performance by 
the contractor 

Maj. Gen. David Tl. Baker, AMC 
director of procurement and produc- 
tion, said last June that, by having the 
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bids made for a one-vear period with a 
two-vear option, the Air Materiel Com- 
mand could realize estimated savings of 
$165,000 a vear. : 
lurning the negotiation of the can- 
tracts over to MEEMA presumably would 
introduce a ney program in addition 
to removing from AMC's Airlift Divi- 
ton the power to fix routes and deter- 
mune fully what will be carried on wings. 


Logair Patterns 


In the past, AMC's request for pro- 
posily from the contractors has been 
made on an overall cost basis for one or 

ore of five patterns, or zones, to be 
served. For cach of the patterns, there 
uc established routes and timetables: 
e Pattern One: Resort Airlines. \Ic- 
Chord ‘AFB, Wash... to Dover AFB, 
Del. with stops at Travis AFB, Calif; 
Pill APB, Utah; Wright-Patterson APB, 
Ohio, and others. Minimum month! 
leage: 409,398 
e Pattern Two: Capitol Airways. ‘Travis 
ALB. Cahf. to Dover AFB, Del.. with 
mftcrmediate stops C-+ urcratt 
Nionthly mileage: 546,790 
e Pattern Three: Riddle Airlines. Olm 


] 


stead AFB, Pa. to Loring AFB, Me.. 
sing more intermediate pomts than 
other patterns. Monthly mileage: 400. 


e Pattern Four: American Air Export & 

Inport. Covers ‘Texas, Oklahoma, New 
i Calitormia and Utah. Monthly 

mileage: NI S.414 

e Pattern Five: American Air Export & 

Import. From Hill AFB. Utah, to Ells 


VICNICO, 


vorth AFB. S. D. Malmstrom AFB, 
Mont: Fairchild, Larson and Me 
Chord AFB in Washington and back 
to Hill AFB. Monthly mileage: 74,673 

Lt. Col. FE. L. Sawhill, deputy chict 


of AMC's Airlift Division, emphasizes 
thet Logair is not used exclusively by 
ANIC. It serves all of USAP'’s 
mands and from time to time 
cargo for the Army and Navy. 


Com 
hauls 


Pounds Carried (000,000) 
0 





RIDDLE AIRLINES, a Logair contract carrier, loads a C-46 at Wright-Patterson 


Ohio, for a fast flight to the West Coast for further shipment to an overseas base. 


But AMC probably is the one com 
mand that can profit the most from 
ity operation. It was almost. fiv< 
igo that test operations Avere sect up to 
prove that economies cond be realized 
from use of scheduled air Tift. In onc 
of them, engines and 
were supplied to a bomber wing, in- 
itially in the U.S. and late 
In the second phase of this operation, 


VCaTs 


clectroni parts 


OVCTSCAS 


onc million tons were airlifted over 
seas. The routing supply evcle of 50 
days was cut to approximately 1] 
Time Saving 

\ sccond) domestic test involved 


moving cngincs to Strategic Air Com 
from overhaul and produc 
135-day cvcle 


mand ‘bases 


tion plants. ‘The normal 


to gct an engine from SAC to overhaul 
md back again was cut to 75. Surface 


shipment would have required an ad 


ditional 2S engines in transit. ‘Their 
cost: S1.680,000. 
\t least partially on the basis of 


this experience, Logair was launched 
a little more than two and a half vears 


ago. 


June 1954 - Morch 1956 
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1954 


955 956 


CHART shows. increase in cargo handled by Logair since the service began. 
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The objectives were defined 
© To provide AMC with a guaranteed 
nd dependable im-being airhft, pra 


ticing for D-Day 
© To expedite the delivery of critics 


ind highsvalue items, resulting in 
shorter pipelines, reduced — stockpil 
ind procurement cut-backs 

© lo determine for ANIC what items 
should be airlifted to USAR units 


In \pril 1954, Mercury Service th 


initial Logair schedule with C-4G-ai 
craft—was launched. Uhere were con 
tracts for the Eastern and Western 
zones. On the first circuit, there was 
five-dav-a-week service out of Kell 
AFB, Tex... northeast to Westover 
Nhass.. and back agam: On the second 
flights went from Kaly northwest) to 
NicChord AFB in Wishington 


Cost, Route-Miles Grow 
ANIC that 


show 368.637 


figures 


routc-miles were flown in the first 
month. Load factor was 92'7: total 
cost of the operation $262,669. When 
Resort introduced DC-4 service m No 


that vear, tonnage jumped 
$.5 million Ib. to 6.3 mil 


to S407 000 


veinber of 
from about 
lion Ib. Cost 
miles to 546.646. 

All curves have gone up in the past 


TON route 


two vears. Last August, for cxamphk 
Logair moved 16,550) tons. “Tonanik 
cost was 13.8 cents and contractors 
were paid $1,395,480. ‘The load factor 
ran 71.3‘ Service way provided to 35 
stations—12 of them ANIC bases, thi 
rest offloading points for that com 
mand’s “customers. 


It NEUNMA takes over 
tiation for Logair and determines what 
it shall carry, the single manager agencs 
better utilization of 


contract nego 


Claums it will make 
the available space. ‘This means the end 
of AMC's priority svstem and the sub 


stitution of another one that USAT 
looks upon with some skepticism. 

It is equally certains that MEEMA 
would merge Logair with the Navy's 


Quick ‘Trans, a coast-to-coast run oper- 


27 











’ 
4 Calit 1 Tasterm A tion 
hn 
Phe final mayor possibility: MEENEN 
nught reduce the magnitude of the two 
vices, substitute greater relance on 
visting scheduled commercial am carg 
facilities 


[his would be an obvious anathema 
to Nir NMatenel Command and the 
Navy, who sav these facilities offer no 
mayor Contnbution to ther mobilization 
otcntial 


° ° 
Argentina to Build 
r , T . 
r-34 Under License 

Beech Aircratt Corp will build 15 
1-34 tramers at its Wichita, Kan.. plant 
nd slap the balance of an order for ap 
proxumately 90 to Argentina disassen 
ted under a S4 muilhon contract with 
the Argentine government 

Beech will provide technical assist 
mce for the assembly operation at Cor 
doba, Argentina. Contract is the first 
hcensing and technical agreement be 
tween a U.S. manufacturer and Argen 
tina since World War 2. Argentina, 
which will have the tramers equipped 
for armament svstems traming, is the 
eventh forcign nation to buy the ‘}-34 
nd the third to sign a licensing agre 
ment. 


Ne ‘ge 

First Flights Made 
‘ me] 

By F-106A, FJ-4B 

Iwo new versions of fmilitary airplanes 
—Convair’s F-10604 ant North Amer 
can’s bJ-4B—have made first flight 

I hic kelLOOA is) the redesignated 
P-102B, and differs from the b-l02A 
muuntly in the change from the Pratt & 
Witney J57 to the more powerful J75 
Cngin¢ 

R. L.. Johnson, chief engimecring test 
pilot at Mdwards AFB, Calif., for Con- 
vair and head of the F-10604. test: pro 
gram, was the pilot on the 20° min 
flight P 

Convair has SS3) million contract 
for the F-lO6A 

The bJ-4B, flown from North Amer 
ican’s Columbus Division at Port 
Columbus, Ohio, is an FJ-4 kurv mod: 
fied for low altitude attack operations 
Longitudinal, lateral and directional 
control system improvements have been 
made for verv low altitude high speed 
operation, and a low altitude bombing 
svstem is utilized. 

Wright J65 engine developing 7.500 
Ib. thrust powers the FJ-4B 

Convair also proposes a newer devel 
opment of the F-102 series, tentatively 
rate signated | 106C It would h wea top 
speed of well over Mach 2, corporate 
an advanced development of the ra> 
ind feature a clipped vertical fin and 
canard design (AW Dee. 3, p. 23 
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VENTRAL fairing, nozzles for twin jet engines are accented in this belly view. 


Soviet Twin-Jet Supersonic 
Farmer Details Are Shown 


Russian fighter, code named Farmer by NATO, can reach 40,000 ft. in 
about 2 min. 7 sec. after takeoff. Navy model shows mid-mounted wing and 


low set tail are tapered to blunt tips 


Nose intake is round, but fuselage flattens 


and broadens after cockpit to heuse two engines, believed to be axial flow turbo 
jets of bypass design (AW July 2, p. 28). Sharp nose probe located at bottom 
of intake docs not appear on model, but shows on photographs (AW July 9, 
p. 30). Farmer is in 900 mph. class, can attain Mach 1 in level flight. Long flat 


fuselage contrasts with barrel shape MiG-15 and MiG-1 





VERTICAL tail section of Farmer is large, angular, extends well aft of 





ROUND intake is for high altitude performance. Split inlet is obscured ( AW July 16, p. 32). 


. 


AVIATION WEEK, January 7, 1957 





sv 





fuselage. 


AV! 
; 











¥* 4s 4 


SWEEPBACK of wings and horizontal stabilizer is 52 deg. Definite bite appears in trailing edge of stabilizer at nozzles. 
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British Air Exports Estimated | 


At Reeord $294. Million in 1956 


London—British aircraft = industrv’s 
record exports are expected to total 
$293.4 milhon for 1956. 

Preliminary figures given by the So 
cicty of British Aircraft Constructors 
show the following export breakdown: 
@ Airframes $20] millon. 

e Engines $75.4 millon. 
¢ Components $14 million. 

Ihis is an increase in exports of more 
than 90° over the past two years and 
establishes Britam as the nearest com 
petitor to the U.S. industry. Final Brit 
ish figures are due in three wecks. 

By comparison, latest Department 
of Commerce figures for U.S. exports 
of complete civil aircraft and parts 
alone January-September, 1956, totaled 
$393 million.) 

SBAC savs the record trade vindi 
cates British industry policy and tech- 
nical excellence in recent vears; Re- 
cent contracts give mse for quict 
optimism in the future, the SBAC adds 

In answer to those who have criti- 
cized the annual SBAC flying diyplay 
at Farnborough. ‘The society savs there 
is a direct relationship between the 
flying displav and the rapid expansion 
in export trade. ‘The 1957 display will 
be Sept. 2-8 

SBAC notes that Viscount orders 





Finland Licensed 
To Build Gnat 


London—Finland has signed a license 
agreement for manufacture of Folland 
Gnat lightweight fighters in that coun- 
try. 

The agreement follows an order for 
12 Gnats placed last year (AW Nov. 
12, p. 34). The British-designed aircraft 
will be built by Valmet Oy at Tampere 
in Finland. Folland will train Finnish 
engineers at its Southampton plant. 

Finland is expected to buy components 
as well as jigs and tools from British 
manufacturers. Arrangements for manu- 
facture of the Gnat under license in 
India already are underway, ip-addition 
to an Indian order for the chat. 

The Hindustan Aircraft Co. will build 
the Gnat at Bangalore, India. 











curing the year numbered more than 
two a weck Iwenty-three Bristol 
Britannias were sold during 1956: five 
of them to Northeast Airlines. Capital 
\irlines purchased 14 Comet 4s in an 
other large dollar sale 

In addition, there were orders from 


Holland for Sea Hawks, from India and 
Finland for Gnats and from Denmark 
for Herons. Western Germany ordered 
more than 200 aircraft of varving types, 
the society reported. 

A large part of the industry's profits 
are bemg plowed back for development 
and research, the SBAC said. It noted 
that the Cyprus airlift during the Suez 
crisis spotlighted the RAF’s shortage 
of modern transport aircraft. 

Phis, and the need to build up a siz- 
ible home market for large airliners, 
was again emphasized during the vear, 
a spokesman said. 


Cessna 310 Wins 


Lightplane Contract 


Wright-Patterson AFB, Ohio—Cesyna 
Aircraft Co. will receive a $5 milhon 
USAF contract for 80 Model 310 hght 
twin-engine aircraft the Air Matericl 
Command announced last weck 

Phe award is the first under AMC's 
new policy of buving “off-the-shelf” 
planes when USAF needs a model also 
available on the commercial market 

Phe 310 is a five-place metal aircraft 
with a cruising speed of more than 200 
mph. USAF will use it for liaison and 
light cargo missions 

Three other manufacturers submitted 
proposals in the competition. Cessna 
won the contract after a jomt evaluation 
bv AMC and the Air Research and De 


\clopment Command. 





Short SC.1. is British vertical lift research aircraft bui 


prt SC.1 Begins Test 


around five Rolls-Royce R.B. 108 turbojets similar to the Soar. Layout is a delta 


wing of thick section mounted on a short body; fixed landing gear is used. Current speculation places four of the engines in a central 
group discharging downward for vertical lift, and the fifth at the tail in the conventional position for forward propulsion. Four control 
jets—at wingtips, fuselage nose and tail—provide stability and control during hovering andtr asition to forward flight. Control and _ sta- 
bilization systems were developed by Short in collaboration with Royal Aeronautical Establishment, Famborough. Presumably this svs 
tem was tried out on the Flying Bedstead test rig built by Rolls-Royce for RAE as a control test vehicle. Vaxiing trials have begun with the 
SC.1. Development is being done at the Castlereagh plant of Short Brothers and Harland, Ltd., Belfast, Ireland. 
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Artist’s F-105—Partly Right, Partly Wrong 


This drawing by a Japanese artist of Republic F-105 ‘Thunderchief has several radical errors—one almost ludicrous—but also is close enough 
to the actual airplane to indicate the artist had more than a verbal description, company says. Background is authentic—the flight line at 


Edwards AFB, Calif. 


As described by Republic, F-105 has short, very thin sweptback wings, long cylindrical fuselage, one-piece fiving tail 


set low on aft fuselage, and ventral fin. Intakes on drawing do not appear to conform with company description, which has them set in 


wing roots (AW Aug. 6, p. 459). 


The artist is known to have visited Edwards. 


Congress Girds for New Aviation Battles 


By Katherine Johnsen 


Washington—Congress began its new 
session last weck with carly fights over 
military and commercial aviation already 
in the offing 

On the military side, the Eisenhower 


Administration has cut between $3.5 
billion and S35 bilhon from USAF’s 
Fiscal 1958 budget requests. The cut 


probably will be a springboard for the 
Democratic majoritv’s attack on the 
administration's overall defense policy 
The battle will be touched off bv thesc 
developments 

®@ Release of the Senate Air Power In 
vestigating Subcommittce’s report. “The 
subcommittee, headed bv Sen. Stuart 
Svmington (1D.-Mo.), will issue a report 
Inghly critical of the admunistration’s 
defense polices based upon hearings 
held last spring, during which the com 
manders of USAK’s various commands 
testified to the necd for more funds to 
mect the imercasing Russian threat 
Sen. Symington savs he “hopes” the 
report will be unanimous. 

Lhere is little likehhood, 
that it. will be. 

One of the Republican members of 
the subcommittec—Sen. James Duff 
(Pa.) defeated im the November 
clections. ‘The three Democrats on the 
subcommittee—Svmington, Sen. Henn 
Jackson (Wash Sen. Sam Ervin 
(N. C.)-are expeeted to sign a report 
criticizing . the 
policies down-the-line, with a counter 
icting minority report by Sen. Leverett 
Saltonstall (R.-NMlass.). 

e Briefings before Senate Anned Scr 
Committec—of which Svmington 


he IWCVCT, 


Was 


admunistration’s detensc 


Ices 
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is a member—and the House Arned 
Services Committee. These briefings 
probably will furnish the basis for fur- 
ther challenges of the administration's 
defense policies “by Congressional 
Democrats. 


Civil Aviation Controversy 


In civil aviation, the main contro 
versv will be over the role of the non- 
scheduled lines. 

The Independent Military Air ‘Trans- 
port Assn. and Air Coach ‘Transport 
Assn., will push for legislation author- 
izing the Civil Acronautics Board to 
grant certificates to “supplemental car- 
ners” for limited schedules without 
drawn out proceedings. ‘The move will 
be opposed by the Air ‘Transport Assn. 
ATA will argue that the CAB already 
has authority to give non-skeds’ certifi- 
cates defining area, charter-scrvice, com 
modities to be carried, etc 

ATA fears that anv CAB authority 
to limit the themselves 
might also be used against the sched- 
uled jines. 


Agreement on MATS 


On one proposition, however, there 
is basic agreement among the scheduled 
and nonscheduled = groups—that — the 
Military Air ‘Transport Service, new 


schedules 


organized as a sclf-sustaming entity 
AW Dec. 17, p. 34), should reh 
prmanly upon contracts with com 
mercial Operators for its service. Con 
eress also leans toward this view. The 


House Appropriations Committee last 
July noted it “recognized the strategic 
importance and necessity of a strong 
MATS type operation (but) at the 


same time it is apparent that com- 
mercial air facilities, including scheduled 
and non-scheduled airlines, are an 
essential part of the overall mobiliza 
tion transport strength of the U.S.” 
The commercial carriers, the report 
said, “will provide a mayor part of the 
ability of the nation to mect the huge 
demands for transport in the event of 
a sudden wareemergency.” 


More Investigations 


More investigations also are in the 
offing. 

Thev include 
e Senate Permanent Investigating.Sub- 
committee will open hearings withiit 
the next few weeks on the heavy trading 


of Northeast Airlines shares after the 
CAB granted the carrer a New York 


Miami route m= executive sessions 
Wall Street trading jumped from +00 
shares on Aug. 2—the dav before the 
CAB’s action—to over 20,000 shares on 
the following morning. ‘The CAB de 
cision was made public on Aug. 10 

e Hlouse Appropriations Armed Services 
Subcommittee headed by Rep. George 
Mahon (D.-Tex.) has been carefully 


following government practices on the 


procurement of aircraft) and related 
equipment and _ profits owed. Other 
subcommittees are expected to cover 


the same terntory on vanous aviation 


carnings 

Members of the appropriations com 
mittee of the two houses also will play 
! prominent part in the aviation debate 

\fter hearmgs last July, the Senate 
Appropriations Committee — declared 
that it had “had forcibly brought to its 
attention frequent cyaumples of duplica 
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Lockheed C-130 on Skis 





Retractable skis which can be used alternately with tandem landing wheels on Lockheed C-130 Hercules will be tested this winter at 
Bemidji, Minn. Artist's conception shows how 191 ft. x 54 ft. main skis and 94x 54 ft. nose ski will fit on the airplane.) Weight added 
is approximately 4,400 Ib, Installation is designed for operation from improvised arctic airstrips or from conventional paved runways. 


Navy Quits Joint IRBM Project, 


Confirms Plans for Own Missile 


tion cf facilities and functions through- 
out the Department of Defense. In 
some cases, it added, “This duphecation 
borders on unconscionable waste of the 
country’s resources, not only im mate 
nal, but in land resources, manpower, 
and monev.”” The committce has di 
rected the Defense Department to file 
a report by Jan. 30 outhning the steps 
that have been taken to correct duplica 
tive activitics. 


Air Traffic Control 


Debate and verbal argument and pres- 
sure is the maim influence the new 
Democratic Congress can have over the 
course of the airpower program 

The show-down votes, as alwavs, 
will be on budgetary proposals. But the 
fact stands that an administration, un- 
convinced of the need, docs not use 
monev—even if it has been appropriated 
by the Congress. 

Vhe debate over funding for air traffic 
control facilities probably will not be 
rused until the spring voting on appro 
pnations. Railroad representatives can 
be counted upon to trv and hold the 
funds to a minimum, arguing that the 
cost should be borne by the airlines. 

lo counter this, congressional ap 
propnations Committees are expecting a 
report recommending methods of as 
sessing the users of airwavs. Under 
Seeretary of Commerce for ‘Transporta 
tion Lous Rothschild promised it in 
testimony last suminer 

Phe particular legislation wanted by 
the scheduled lines 1s a measure author 
img carnicrs to “set-aside” subsidy im 
comes for usc me financing cquipment 
purchases. IMATA will not oppose the 
move, but individual nonscheduled 
hnes probably wail 
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Washington — Navy confirmed _ last 
week that it is pulling out of the jomt 
Army-Navy intermediate-range ballistic 
missile program to devclop its own 
IRBM as first reported by Aviation 
Werek last Icb) 20 (p. 26). The Navy 
IRBM has ben designated the Polaris. 

The basic reason behind the split, as 
detailed by Aviation Week on Feb. 27 
(p. 34), is Navy's requirement for a 
solid-fuel rocket with a relatively squatts 
configuration to meet shipboard storage, 
handling and launching problems. ‘The 
Jupiter, compromise missile under the 
jomt program, 1s a further development 
of the Army's long. thin and liquid- 
fucled Redstone. 

Major contractors for the Polaris are 
Lockheed Aircraft Corp.. General Elec- 
tric Co. and Aerojet General Cosp. 

Abandonment of the jomt program 
by the Navy is the second major blow 
to Army's missile cfforts 

\ month ago, Defense Secretary 
Charles FE. Wilson took responsibilits 
for “operational cmplovment™ of land- 
based IRBMs awav from the Army and 
gave it to Air Force, leaving the Army 
free only to make feasibility studies on 
IRBMs (AW Dec. 3, p. 30). Some 
Pentagon observers beheve’ that Armv’s 
nucleus of designers and engineers will 
break up without Navv ‘support and 
with little prospect of future work on 
mvthing but short-range missiles 

Phe Polans is the fourth mter- 


mediate-range ballistic missile program/ 


bemg conducted im the West. Besid gs 


j 


VA 


Y 


Jupiter, others are Air Force’s Thor and 
a British program (AW Feb. 27, p. 34). 

Polans will be capable of underwater 
firing from submerged submarines as 
well as from ships. Rear Adm. John E.. 
Clark, director of the Guided Missiles 
Division in the Clicf of Naval Opera- 
tions’ office, said in Senate testimony 
last Mav that the Navy would be “rea- 
sonably sure of the form that the ballis- 
tic mussile will take . . . within the 
next vear.” and that “we could build 
« submarine and Jhave it ready shortly 
after the missile fis) ready.” 

The Navy Also has talked of using 
battleships or/ large cruisers as mobile 
launching platforms for the missile. 


News Digest 





Lee S. Johnson has been clected gen- 
cral managdr of Sikorsky Aircraft Divi- 
sion of United Aircraft Corp., succeed- 
ing Bernard L.. Whelan. Whelan will 
continue a ja vice president and as a 
member ¢f/ the operatmg and policy 
a of United. Johnson is former 


scnigr assistant general manager. 


‘Two Mew Assistant Secretaries of De- 
fense hate been appointed by President 
bhuascrftivwer 
@ Mansfield D. Sprague, who will be in 
Marge of manpower. personnel and re- 
serve affairs, replacing Carter L.. Burgess, 
who resigned to become president. of 
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Trident 2 
In Flight, 
Ground Tests 


* 


French ‘Trident 2, in first flight (above), 
is powered by a combination of SEPR 
liquid-propellant rockets in tail and turbo- 
jet engines mounted on wingtips. Power- 
plants of first 10 planes will be Dassault- 
built Armstrong-Siddeley Vipers of 1,650 
Ib. thrust each. Next 10 will have turbo- 
meca Gabizo engines rated at 2,400 Ib. 

How Trident 2 (top right) compares with 
Trident 1 (bottom right) is shown in tucling 
views. Trident 2 has two rocket engines, 
not three, and landing gear has been length- 
ened and redesigned. Span of Trident 2 is 
about 23 ft., compared with 25 ft. of ‘Tri- 
dent 1. Small downward pointing fins on 
horizontal stabilizer tips of Trident 1 have 
been climinated. 

Single rocket engine is test fired below. 
Turbopump exhaust is carried. off in’ pipe 
from belly. 

Quest Aviation, which builds Trident, 
says it has amazing stability in high super- 
sonic speed maneuvers (AW Novy. 5, p. 34). 
Ceiling is limited by pilot vulnerability at 
high altitudes. 





















































B-58 on Takeoff 


Indication of how the long bogie landing gear of Convair's B-58 Hustler supersonic bomber 
retracts is given in these takeoff photographs. Struts are jointed to permit wheels to rise 
directly upward to fit in wing recesses covered by doors in process of closing in the two 
photos. Increase of conical camber of wing toward tip is evident. Note central spike in 
variable geometry inlets to force inclined shock wave at supersonic speeds (AW Dec. 17 
p. 26; Dec. 31, p. 30). Aviation Week first revealed the conical camber techmique in the 
Nov. 26 issue (p. 26), and followed with exclusive B-58 pictures in the Dec. 17 issue. 
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Frans World Airlines AW Dec 10, 
P 39 

@ Kdward P. MeGuire, who will be m 
harge of supply and logistics, replacing 
Thomas P. Pike, now a special advises 
to Defense Sceretary Charles E.. Wilson. 


Acro Digest Magazine suspended 
publication with its December issuc 
Phe monthly was founded bv Charles 


J. Glidden in New York m 1922 


Eastern Aircraft Corp. [lackensack, 
N. J. will be exclusive North American 
vgent of the Lou Breguet Co. of 
brauce. Breguet i manufacturimg 15 


BR 765) four-engine passenger, cargo 


ti misports 


Strategic Air Command flew 1} mil- 
hon hr. im simulated combat missions im 
1956, completed more than 150,000 
iefuchng hookups. Accident rate im 
heavy flight schedule was 1] per 100-- 
OOO flying hours, mcluding imimor as 


well as major mecidents 


Canadair, Ltd., with flight tests im 
muincnt for CL-2S, has added Paul kal 
concr to its test pilot) staff. balconer, 
who was second pilot of the Bnstol Bu- 
tannia on its North American tour, las 
logged 500 hr. in the Britannia. CL-25 
ly a piston cngine marithme reconmals 
vance version of Britannia. “Transport 

rsion, the Cl.44. is bemeg considered 
by the Roval Canadian Air bkorce, 


hich has ordered the CL-2S 


North American Aviation rolled out 
the last of more than 6.000 Sabre jets, 
production m= the U.S. to a 
lose. Production under license contin 
ucs im Canada, Italy. Japan and Nuys 
tralia. b-S6k Ime at North American’s 
Los Angeles plant has been converted to 
production of b-1O0b, two place version 
f the b- 100 Super Sabre 


ringing 


Rohr Aircratt Corp. will offer $7.5 
inthon of convertible subordinated de 
bentures duc m Otlermeg. which 
vill be underwritten by the burst Bos 
ton Corp. and Lester, Rhons & Co., 
vill be used for some plant modemuiza 


fion and expansion, and to reduce out 
stunding short-term bank loans 


Aircraft industry backlog. estimated 
by Commerce Department at S19 bil 
on at the start of 1957, is a one-third 
increase over backlog at beginning of 
1956 aud the highest level since World 
War 2, the department reports 


hruchauf ‘Trailer Co. will build com- 
bination transporter and launcher for 
USAR’s Martin TNI61B Niatador mis 
sile. Subcontract from) Goodvear Auir- 
craft Corp. is for more than ST milhon 
Trailers will be built at Fruchauf’s It. 
Wavne, Ind., plant 
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never/was a good knife 
bad steel” 





A knife — just a few inches of forged steel — frequently stood 
between the pioneers and sudden, violent death. There was no second 
chance for these men in buckskin. When called upon, that 


knife had to perform...and perform well. 


Today, the need for dependability in our implements of national defense 

has become more vital than ever before. As a major supplier to both 
government and industry, Rheem takes great pride in making available 
products of anquestioned quality ...0f proved dependability. And too, Rheem 


can always be relied upon for low per-unit cost and on-time delivery. 


Rheem's integrated Government Products facilities are presently in 
quality development and production on air frames, missile and jet engine 


components, airborne ordnance, clectronics and ordnance materiel. 


YOU CAN RELY ON RHEEM 
Rheem Manufacturing Company ¢ GOVERNMENT PRODUCTS DIVISION 


DOWNEY, CALIF. « SAN PABLO, CALIF. * WASHINGTON, D.C, © PHILADELPHIA, PAGS BURLINGTON, N. J. 

























DEVELOPMENT and 
RESEARCH FACILITIES 
for AIRCRAFT 

and MISSILES 

by 


PARSONS 


for Airframe, Propulsion, 
Guidance and Navigation... 











Nuclear Facilities 
) A Rocket and Missile Installations 
Air Blast and Wind Tunnel Facilities 
Altitude and Environmental Chambers 
Engine Test Cells 
Jet Engine Maintenance and Overhaul Facilities 
High Energy Fuel Plants 
Complete Electronic Instrumentation 


| THE RALPH M. PARSONS COMPANY | 
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New Global Service Authorized by CAB 


CAB provides second service to compete under U. S. 
flag with Pan American; TWA extended to Manila. 


By Craig Lewis 


Washington—Civil Acronautics Board 
has provided a second U.S. flag round 
the-world air service by extending Trans 
World Airlines’ svstem to Manila where 
it will Imk with Northwest > Aulnes 
Pacihe route 

Phe new service, approved by Presi 
dent Eisenhower, will provide com 
for the round-the-world 
Pan American has operated since 194°. 


tition SCTV ICC 


In order to link ‘TWA and North 
west routes at Manila. the CAB ex 
tended TW A’s Far East route from its 
old terminal at Colombo. Cevlon. to 
Manila via Bangkok, Vhaihind. Uh 
new route gives the airline ao much 
stronger Far East anchor 

Ihe new world service lnk, TWA 
md Northwest 10 vears after the CAB 
first authorized such a service. In 1946 


i link was ipproved at Shanghai but 
Was never started because of the political 
situation in China 


PWA tried again in the Trinspicifi 
Case with an application for a ronte to 
Pokve to mect Northwest. In 1955, the 
CAB demed the request, mostly be 
« would mean poimt-to-point duplica 
tion of Pan Anicrican’s ronte, and w 

lip a new route given to Narthwest 

Ihe CAB said its decision! to ¢g 
TWA the new route is an integral port 
af its policy of balanced tonrpetition 

American fl ITTICTS Phe Board 
1 1 that it has established this pol 
with White House IPpron i] 
l f decisions over a period of 1 

Ihe need to strengthen TWYV 
tem was another major factor m= th 
Board's decision Ihe CAB p 

that Colombo is one of the weakest 
forcign terminals: that Nlamla eCn t 
over 12 times as many 


passcnge! 


Unsettled conditions in the Midd! 


] inf were ited is mother factor SETI 
‘trong route bevond India will help 
P\WA maintain full operations to thy 
Phar East if the carner should ha t 
discontinue service in the Middle-East 
Phe new, longer route also will help 
IWAN overcome restrictions on both 
IPWOA and Pan American minosed b 
the Indian Government in the U.S 
India bilateral signed a vear ago, sin 
it cases “TWAS dependence upon In 
dian trafhe mits Par East operations 
Praising the CAB decision, Fk. O 
Cocke, TWA vice president for sales 
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said that round-the-world trafic now to- 


tals nearly 15,000 passengers a vear; 
estimated it will double by 1960 
Reyectng Pan American's cstimates 


of the trafhe diversion the new route 
will cause. the Board said that expected 
trafhe growth, plus the new promo 
tional cfforts of TWA and Northwest, 
lead to the conclusion that of 
IW A'S trafic will be newh gencrated 
CAB savs diversion from PanAm won't 
total more than $300,000 a 

Opposing the new route extension 
Pan American argucd that it would 
postpone the time whan PAA wall be 


able to justify resumption of its service 


most 


\cal 


to New Delhi. Under the U. S.-Indin 
bilateral, the American carricrs have to 
justify increasing their flights by prov 
ing that they are carmning more trathe 
to and bevond India 

Answering this argument, the CAB 
sud the round-the-world service ts 


Clearly more important than service to 
New Delhi. The Board added that its 


ction probably will not have the cftect 


Pan Amencan claims it will have on th 
New Delhi situation 
Ihe CAB also reyected Pan Amer 
in mtention that PW A-docs no 
have chough urcraft§ to mecrat th 
WW SCI CAB said it is. confident 
that TWA will acquire whats raft 
needed. but t also i that th 
ilabality i yout wor 
‘ fact yr detcrminin vheth 
hould grant » cxtcn ! 
IW \ Cw th t t 
Nloniht and Bangkok ¢t nates July 4 
1] rT! z ti thor t 1 
tor the Nhiddle 1 t \ ! nt 


lsu expires on that date, and the 


Board 


will review them all at the same tin 


CAB Member Chan Curtin tiled 
strong dissent against the decision. Th 
called it “economically unsound and 
internationally tiiwisc 

Gurney feels. that no need for an 
other round-the-world service has been 
shown. He said there ws no evidence 
that present SCTV ICC nadequater I 


will be madequate m the future 


lhe dissent maitams that the m 
ervice will be of little value to p 
sengers traveling around the world 


% 


cause they generally make several stops 


ind side trips, using several airlinc 


thre process Gurnes also pomts out 
that travelers will still have to chang 
carners in| Manila 
Phe minonty member said that th 
record in the case indicates there will 
be littl idditional round the work 
trafhc generated by TWA and that 
most of its trafic will be diverted trom 
Pan American. Comparing CAB dh 
sion estimates of S300,000 with Pan 
American's Clanm that it will need S 
millon more m subsidy, Gurne 
that whichever figure is nearer right th 
nereased subsich t wont be oftsct 
mecrcased = SCrvice id mvVCcTCH 
I frmls beh that at lett 
not im the public int t to auth 
1 competitive mo osuch than 
route and when th | 
mpair the existing s¢ Ih \\ 
1) to by 1 t] t 1 
tion f ompctition al vithout 
to th 1 t 
pact on th \ «| i 
ir th ( Cur ] 
Ihe d nt CAB n ) 
it | nt +] + #) . 7 iA 1 a) 
hy bad ctf LS t t 





Off-Route Restri 


‘tions Removed 


Washington—Restrictions against off-route operational stops were removed last 
week bs the Civil \cronautics Board from the certificates of American Airlines 
Frans World \Aulines and United Nir Lines. 

Ihe lifting of the restrictions reverses a Wevear CAB policy against allowing 


the three transcontinental carriers to make operational stops at points not on ther 


routes except for emergencies. The ban w 
off-route points for regular service trom. the 


Now CAB that 


cities not on their routes so long as they do 


has decided American, 


The investigation, which stemmed from 


as imposed to avoid pressure from th 


irline making operational stops 


United and TWA can make stops at 
net-enplane or deplane any trafhc 
the Denver Service Case. was decided 


by ‘a three-man Board. Vice Chairman Joseph P. Adams and Member Harmar D 


Deginy voted to litt the restrictions, and Vc 
them. Nlinetti said conditions which 


warrant litting them. 





led to the 


mber G. Joseph Minetti voted to retain 


restrictions have not changed to 
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> 
$67 MILLION Vanguard order by 


Trans-Canada 


Airlines totals 20 aircraft, with initial deliveries in 1960. 





ICA has optioned four more. 


Trans Canada Buys Stretched Vanguard 


New 


will buy 


York—Trans-Canada Air Lines 
20 Vickers Vanguard 952 
S67 | 


MI 
mithon, and 
British turboprops 
ori. 


liners it a cost of 
more of the 
wdditional 
fag. are on option 
PCA, currently: operating 1S Vickers 
Viscounts with 20 more on order, cx 
pects dehvery of the first Vanguards in 


hour 


it an millon price 


fall of 1960 and plans to use them on 
its transborder routes to New York and 
Chicago 


Vickers also is negotiating with other 
North American carners for Vanguard 


orders. ‘Trans World Airlines, North 
west Onient Atlines and United 
lines are said to be interested im 
urcratt 


The ‘TCA Vanguards, about doubk 
in size and 100 mph 
carry S2. first-class or 102 


the Viscounts 
taster, will 


tourist passengers 


Lincir capacity in mixed configuration 


iS OU? tourist 


Phe aircraft, which will be delivered 
winterized 
version, will be powered by Rolls-Rovec 


(AW 


moa North American, fulls 


Ivne RB. 104 Stage 2 engines 


the 





Number of Passengers 


Cargo Volume 
Cruising Speed (Standard Atmosphere) 


Ultimate range 
Stage Range 


Maximum Pavload ......... 
Powerplant 

Puel 

Fuel Capacity 

Runway Lakeoft Length 
Runway Landing Length 
Gross Takeoff Weight 
Landing Weight 

Span 

Overall Length 

Height 

Interior Width, Cabin 
Normal Cruising Altitude 


Pressurization 





TCA Vanguard 


Specifications 
102 all-tourist. 


Combination: 60° 
40% first-class 


82 all-first class; or 


tourist 


1.410 cu. ft 
424 mph 
(110,000 Tb. at 20,000 ft.) 


3,000 statute miles with fuel tanks and with 21,000 Tb. payload. 


2.600 mi. (21,500 Tb. pavload and reserves 
fucl for 230 mi. diversion and 60 min. 
holding on four engines at 5,000 ft.) 

24.000 bb. 

Rolls-Rovee ‘Tvne IL producing 5,315 eshp. 
jP-4 

39,000 Ib. or 5,100 imp. gal. 
6,300 ft. 

5.500. ft. 

141,000 Ib. 

114,000 Tb. 

118 ft. 

122 ft. 4 in. 

35° ft. 

10 ft. 9 in. 

20,000 ft. 


6.55 psi. or 8,000 ft. in the cabin at 30,000 ft. altitude. 
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June 1S, p..43 The ‘Tynes, each de 
\cloping 5,315 cquivalent shaft horse- 
power, will give the Vanguards a 420 


mph.-plus cruising speed at 20,000 ft. 
PCA savs 

Gross weight of Vanguards 
will be 141,000 Ib 114,000-Ib 
maximum landing weight and a 24,000 
Ib. payload 

I ffective Canadian 
winter operations will be 1,750) im 
Stillair range with 21,000-Ib 
5 3.000 mi 


ICA's 


with a 


stage range im 


pavload 


Phe Vanguard's “double-bubble” fu 
schage will iffclude a lower section with 
two pressurized compartment 
with a total) two-ton capacity in- mixed 
fights or If) tons im 
ICA will use an interior that mcludes 
two gallevs 


cargo 
ill CaTZO SCrvicc 


four washrooms 


Stretched Version 


The airline plans to retire its DC-3s, 
North Stars and Super Constellations 
before nuid-1961. It then will have an 
turbine flect including DC-S as well 
is the two Vickers types 


The spetifications of TCA’s Van 
cuards show differences” from thos 
first announced for the aircraft. Tuse 


lage has been stretched from 11S ft. to 


122 ft.. 4 in. Maximum takcoff weight 
was mecreased by 6,000 Ib.. and 3,000 
Ib. of pavload was added 

Rolls-Rovec ippears to be ahead of 


schedule am 
Pv inc 
for three stages in the development pro 
gram,. the first to be available for 1959 
delivery and to be rated at 4,470 eshp 
for takecoft 

Sccond stage, expected to be ready in 
arly 1961, was to be rated at 5.075 
shp. and to feature a turbine disk cool 
ig svstem and higher-temperature 1 
stant blades. The third stage, planned 


its development of | the 
Previously announced plans called 
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for first-half availability, was to 
be rated it 5 

With 35.515 eshp.. the on 
ICA's Vanguards fall between Stages 2 
nd > and are set for carher deliver 
than dad been planned for Stage 2 


] 1O3 
5 ! eshp 


‘ 


Pvnes 


Cargo Flexibility 
hicight Nanguard = is 
entirely separate from: passenger a 
ind its 1.410 cu. ft. can 
iccommmodate almost a full par load 
without mtcrtercnee with the seats. Phas 
irrangement is expected to give the an 
craft flexibility between mixed and all 
cargo open LOLS 
ICA expects to 
euards at “remarkably low” 
mid seat-mile costs, according to G. R 
NicGregor, the 
comparhon of a 
version of the Vanguard 
passenger Capital Airlines 
1 400-amie stage showed 


space mn thie 


| 
commodation 


operate its Van 
urcraft-mitl 


urline’s president. An 
carhier 93-passengel 
with a 44 
Viscount 


+ 


OVCI ri cost of 


1.32 cents tor the Vaneuard agaist 1.6 
¢ents for the smaller plane. 


Ease of Maintenance 
Vickers Vanguard for 


gasc of mamtcnance comparable to. the 
VMiscount’s, and also kept me miund the 
mitegration of Nanguards imto a Vos 
flect ICA 


r} 
1My) )) 
opro) 


art SII ds the 


ount operators was the 
first: North American ta 
itor with its Viscounts, 
veloped for operation on this « 
vith 1¢ A-Vickers 

As’ with the Viscount 
mad clectrical svstems of the Vang 
North American 1 


Opel 
which were ce 
oytinent 
COOpCrihions 
equipment 
nara 
will conform with 
quirement 

\ ckers dias ea 
market at 
ratt 

British 


dered 20 


mated its Vanguard 


between 100 and 500) ar 


european Airways has) or 
id expects delivery begin 
ning im the spring of 1960. Pirst: trial 
flights of the aircraft arc scheduled for 
fall, 1958 


CAB Upholds Full Fare for Minors 


iuthority = to 


unaccompanied 


W ashington— \irlinc 
charge full fares for 
Children was upheld last weck bv the 
Civil Acronautics Board in its decision 
ina complicated child fare case 

Phe Board found that. under the law 


the wrlines have the right to charge 
full adult fares for unaccompanied 


between the ages of five and 
12 vears, and it refused to require cat 
ners to fly children at a lower rate 

In its decision, the CAB 
arguinents that airlines should have to 
follow the of common 
in offermg Jowcr fares” for 
Phe Board said that, while 
mav be desirable, the law 
require them 

Observing that the Civil Acronautics 
Act allows the airlines substantial 
of discretion im setting fares, the Board 
suid it is “not prepared to intrude on 
that merely because out 
concepts of social policy might favor 
one fare practice rather than another.’ 

Phe Board found that the 


children 


rejected 


custom Carricrs 


children 
lower fares 
docs not 


ICs 


discretion 


record in) 


the case shows the cost. of carrving 
children is at least as high as that for 
carving adults. It also found that it 
costs more to carry an unaccompanied 
child than it docs to carry a child 
travcling with an adult, and that cat 


ricrs are not 
natory m charging 
med children. 

\ second issue in the 
involved the practice of charging half 
fare for a child on the domestic leg of 
en imternational flight and full fare for 
i child on a purcly domestic flight. “Uh 
Board found this practice is unjusth 
discriminatory and ordered the carricrs 


bemg unjustly discrimm 
more for unaccompa 


mvestigation 


to correct it. 
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ln removing this international-domes 
tic discrnmination, the carners have a 
choice of charging reduced fare for chil 
dren on both flights or full fare for 
both Phev can 
other, but thes 
types of fare 

Phe third tssuc i Northeast 
\irlmes plan to charge full fare for a 


( hala 


idult, while chargmg onh 


choose One ol the 


cannot charge both 


iInvolv« d 


non-famual 
half fare tor 
i child traveling with a parent or other 
lose family adult 

The Board found this Northeast tar 
stem unjusth 


wcompanicd by a 


discriminatory and or 
dered it changed 

Northeast) can cither drop its fare 
concessions to accompanied children o1 
ipply the half fare to all children travel 
ing with adults 

CAB Vice Chairman Joseph P 
\dams and Member G. Joseph Minetti 
disagrecd with the majority on the main 
of the the lawful 


ness of charging full fares for 


ISSUC mvestigation 
nnaccom 
pamicd children 


Adains 


be judged in 


wenes that the issuc should 
relation to fare conces 
children. Tc 
between ac 


chil 


basis an the 


ions for accompanied 
ibiects to 


ompanicd and 


discrimination 
unaccompanied 


dren, and he finds no 


record) for allowing the airlines to 
charge more to carry unaccompanied 
hildren 

Nlinetti said that, since the record 
shows no cost difference or other valid 
justification for discrimination against 
vnaccompanicd children, the practices 


should be found unlawful 

Ile beheves that fares for 
pamicd children should be reduced to 
levels. 


WAaCccCcom 


their former 


BEA Will Inaugurate 
Viscount 800 Service 


London—Plins tor imtroduction of 
the Vickers \ nint SOO ant 
with British buropean Ai VTA 
uthned im av cnd taitcmcnut +) 
Lord Douglas of Kirtleside, BRON chan 
Hil 

BEA wall) aitrodu thy new , 
Pusscngel Viscount on the London Pas 
utc am bebrua Later the SOO seres 
will replace the present 4° passeng 
Viscounts on ( t \nasterdam 
Genes Zunch and Prankturt. Tt wall 
place hhzabethan 1 ite to Bru 
cl Dussledort N Hanbun ml 
Berlin 

Lord Doug! nd BRA i | 
450.000 pusscngel luring LOSE im 
nore t 13 rn ¢ th ) il 
Veal 

Ihe airline flew 9 SOO,Q00 res 
cnucemiles for 15 IICTCAN \u 


fraght went up 25.1 to 22.000 tons 
lhe BEA chairman said th 


ichieved at an mercase 


e\pan 


sion was of only 


11.3 in the number of hours flown. 


ADIZ Regulations 
Softened by CAB 


Acronautics Ad 


control 


W ashington—C vil 
munustration ha 
rules for aircraft flving over 
Identification Zon 


regulations 


urits 
Air Defens« 


cased 2) 


Under the new which he 
Trae ott tiv last WW ck fli 


ing ian ADIZ 


cither th | 


gehts ongiunat 
ind flving away from 
stern or Western Defense 
Arca and flights leaving the U.S. ar 
no longer subject to security rules 
When the old rules in effect, all 
flights Aving into and through an ADIZ 
had to file an bheht Plan 
md report periodically or file a Defense 
Visual Flight) Rules md wake 


peniodic position reports 


WCre 
Instrument 


plan 


Last month, the Albuquerque ADIZ 
was clhiminated. The Northern ADIZ 
in the western half of the State of 


deleted on Jan. | 
long with the casing 


Washington was 
Phese two moves 
of flight rule vill sumplify, operations 


for civil aviation in the affected areas 


TAIL, French Independent, 
Buys Four DC-8 Jets 

Santa Monica, Calif.—1 Al, independ 
ordered four Doug 
las DC to 122 the number ¢ 


the yet transports now 


Nat Paschall, vice pre 


cut brench airline 


SS to ras . 
on ordct 


ident tor com 


mercial sales for Douglas, said the com 
pany’s backlog of DC-Ss now stands at 
more than half a bilhon dollars im ord 


from 13 airlines throughout the world 
Deliveries to TAT are 
first half of 


to beg during 
1900 
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New 


TURBO 
COMPOUND 
ENGINE 


broadens the concept 
of world travel 


Air travelers and airlines 

agree: the more non-stop service 

the better. Passenger traffic has increased 

in recent years in direct ratio to the increase in 
range of modern airliners . . . an increase 
made possible by the high efficiency of the 
Curtiss-Wright Turbo Compound® engine. 


Now the new EA Series Turbo Compound, with 
still higher hour-after-hour cruise power, makes it 
possible for the airlines to offer non-stop 

service from continent to continent . . . fly you 
anywhere in the world you want to go, faster 
than ever before. It is a powerplant that can 

fly the Polar and Great Circle routes, 

spanning 6000 and more miles, or 

staying aloft for 24 hours plus. 

Watch for speed, distance and 

endurance records to topple 

as the EA takes to the air. 


WRIGHT AERONAUTICAL DIVISION 


CURTISS-WRIGHT 


CORPORATION * WOOD-RIDGE, N. J. 




















Fly the finest... FLY TWA 


TRANS WORLD AIRLINES 





AIRLINE book programs include travel tip booklets featured in TWA advertising (lett), 


Airlines Find Promotion Bonus 


In Travel Books 
By Glenn Garrison 


New York—Promotion people of the 


two biggest U.S.-flag airlines are cnyo' 
ing considerable success in the book 


publishing field, where their dividends 
are only mdirecth m cash. 

Services of Pan American World Au 
wavs aygd Trans World Airlines are ad 
vertised through 16 book titles covering 
tips and facts about international travel 


cookery, wining and dining and sports 


Book programs of both airlines have 
been growmeg during the last few vears 
and further expansion is planned 
Approach to Publishing 

Best seller of both CaTricds i then 


compilation about life in various coun 
trices of the world More than half a 
million copics of Pan Ainerican’s “Ne 
travel guide have 
IWAN has 


copies Of ifs 


Horizons” world-wide 
been sold thie 


distributed over 


urline 


“SO O00 


SAVS 


cight Travel blips” booklets covermeg 
individual forcign Countries 

Phe carriers’ approach to their pub 
lishing ventures has differed. Pan Ai 
ican gencrally works through established 


publishing firms, which produce tl 


them throug! 


line's books and distribute 

bookstore outlets m addition to the l 

ne and travel agent office I nd 

mail orders filled by Pan American. Uh 

carner breaks coven) tinanciull nth 

books, according to Harold) J. Laird, 
les promotion manager, and the pro 


motional value is all gravy 


PWA on the other hand las  pre- 
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They Prepare 


ferred to--producc 
tircly on its ibsorbing some mn 
mediate financial loss. B. W. Van Del 
the airlne’s manager of export advertis 
ing, estimates the deficit at about S10 
$15,000 avear, but finds this cost greath 
( utweighed bv the promotional returns 
PWA as in fact prepared tog 


$50,000 a vear aif 


own, 


is hugh 
necessary to pha 
tun and expand the program 

Both airlines set the ticket-sclling po 
tential of the rVWA 
calls the « peration “fantastically success 
ful.” Laird 
Pan American's “very 
it TOOL000 

Pan American's 
ing began in 195] with the first cdirtion 
it “New Horizons.” published by Simeon 
md Schuster at ST. New 
pear about twice vear, Laird savs. to 


dite 


} 
programs high 


estimates the additions to 


he st 


‘ 


mailing | 


experience in publish 


ditions ip 


mination up t 


best-seller 1s 


lL cp the inf 

Another Phe-Round 
the World Cookbook” of recipes gath 
Pan Am 


cred by rican and published in 


34 nm hard cove by » Doubleday 
About 40,000 of these han been sold 
cin to Laird ind Bantam 
bridged paperb k out thi 1 I 
ing even better 


lial United Stat noo New 
Hori " ww f dol broad 
nd $4.95 m th int Lhe book 
out last Nov ly lb print 1 om 
five language id is designed primarih 


for overscas Consumption 


ind distribute en- 





commercially-published Pan American guidebook. 


Other Pan Amer n-connected = ti 
thes includk menu translator by Nivea 
Waldo. author of th wkbook: a travel 
guide for the skicr; and a guide to fish 
mgm Latm Amen Only the fishing 
guide 1s publi hed by Pan American at 
sclf and it is the onl title not available 
throught bookstore 

Phe ailing p! is t dd new. tith 
within the next up r vcd ne of 


theme a “luxury” volume of travel poster 
ieproductions and on till MNS pe ihed 
Csoal of the program \ I] continue to be 
financial break-even on ording to 


| urd, 


dividends 


with promotion pl widing | the 


IWA orginated it I ips” 
booklet mv 1949 from an idea and mate 
i] supplied by its sak mianager om 
Spain Advertising department took 
wer mn 1951, followmg the ongimal tor 


mat, and added to the list of countries. 


Advertising Help 


Phe anline en \ the booklet 
to ticketed -passcnger tourist and first 
clas who ate bound for ms p nits 
Otherwise (except within burop thr 
cll for a qu d IWA p hl 
tional advertisements to the booklets, 
vith « mpons form i) order 1 ha il 
pons provide lead ticket sal 

1 ake ? 1 \n l ! 1 \\ \ ct t 
travel informut if n offices th wh 
tit it ( t ! 1\\ \ Cs 
it woklets f { tin ly 
dded m > 1 t yet 

‘air led 11 1 ‘lip 
{ SA t it ] I 
: Wt respon Van Ds t ( 

ts from | laa 

} ] 1 f 7 } ’ ] 
One book t 

mwWA..N ify Cou \\ ld 

thi : Donbl h ] nit 
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ROLLS-ROYCE 


are producing four types 





of gas turbines 
to meet the requirements of 


Civil Aviation 


turbo jet 


AVON 
CONWAY 
| by-pass turbo jet 
DART 


propeller turbine 


TYNE ) 


| propeller turbine 








ROLLS-ROYCE LIMITED, DERBY, ENGLAND. 
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TWA provided only material and has 
nothing to do with distnbution or 
protity. Naturally the book (which way 
on the bonus list and has reached 200, 
O00 distnubution, Van Del says) doesn't 
make PWN advertising people un- 
happy 

\rranging with publishers to put out 
the books, as Pan American docs, 1 
stricts the degree of pluggmg that can 

into some of them. ‘The cookbook, 
t iustance, mentions Pan American's 
name sparingly and sketches of Strato 
cruisers mm the hardback editions show 
indiscernible imtials on the aircraft 

laird feels the promotion iy cnough, 
however, and believes the airline could 
be oversold with much heavier plug 
ging. In any case, he poimt, out, the 
promotional ride is_ free 

More far-reaching aspect of the guide 
books of both airlines is their value to 

t travelers and the gencral stimulating 
cfect on travel 


. 
American Extends 
Luxury DC-7 Service 

Aimerican Airlmes is) extending. its 
de luxe “Mercurv” service to nine cities 
in addition to New York, Washington 
and Los Angeles. 

The DC-> flights are scheduled for 
inauguration Jan. 15 at Chicago, San 
lrancisco, Detroit, Boston, and Cin 
cinnati. Dallas, Fort Worth, ‘Tucson 
nd Phoenix will be added on Keb. 3 
“Mercurv” flights feature reserved seats, 
meals, and “red carpet” — terminal 
SCTVICC, 


PanAm Borrows for 
Jet Aircraft Program 

Pan American World Airways. has 
arranged for $30 million im additional 
financing for its equipment program, 
particularly jet aircraft acquisition, the 
airline recenth announced. Program 
involves sale of promissory notes carry 
ing 43° iiterest with final retirement 
scheduled for 1980. ‘There is provision 
for extension to 1995. 

binancing was negotiated with a 
group of institutional investors by Leh 
man Brothers and Hornblower and 
Weeks, the airline reports 


Japanese Airline 

7 . . 
Gains Brazil Entry 

Rio de Janeiro—Brazil and Japan 
signed an accord to permit regular Japan 
Air Lines flights to Brazil. Air transport 
from Japan to Brazil has been irregular 
ind so far no Brazilian airline hay made 
the trip to Japan. However, Real-Acro 
Vids is expected to make a test run to 
‘Tokvo in the near future. 
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Pan American Gets U.S. Rights 
For New York-Nassau Service 


Washington—Pan Aimerncan World 
Aways has won U. 8. mghts to com 
pete with British Overseas Airways 
Corp. for trafic between New York and 
Nassau 

Ihe Civil Acronautics Board, with 
White Hlouse approval, chose Pan 
American as the U. S. carrier for the 
route provided for when the U.S 
United Kingdom bilateral was amended 
uv August 1955. 

Pan American was given the nod on 
i spht 3-2 CAB decision. Vice Chan 
man Joseph P. Adams and Member G 
Joseph = Minett: favored Eastern Au 
Lines for the route 

In an attempt to keep Pan American 
out Of the New York-Nliami market, 
the CAB majority put a restriction on 
the five-vcar certificate that prohibits 
the carncr from operating single planc 
service between the two points via Nas 
sau. The airline is also prohibited from 
advertising a New York-Miami service 

Subsidy was the prime factor in the 
majonty decision to give the route to 
Pan American. CAB believes revenues 
from the New York-Nassau operation 
will reduce PanAm’s subsidy needs 

In its decision, the Board takes an 
optimistic view of trafic growth on the 
route. Forecasting that Pan American 
will capture 60% of the market, the 
Board estimates that the U. S. flag 
carricr will fly 37,400 passengers and 
operate 41,035,000 passenger-miles over 
the route this vear 

Basing its judgment upon this traffic 
estimate, the CAB belicves Pan Ameri 
can’s revenues from the route will total 
$2,313,000. ‘The Board estimates ex 
penses for the first vear of operation at 
$1.814.000. le wing a $500,000 proht 
to help reduce the carrier's subsidies. 

In view of these optimistic forecasts, 
the Board rejected the examiner's rec 
ommendation that Pan American be re 
stricted from requesting subsidy for the 
New York-Nassau operation. “The Board 
sud: “We are satisfied that Pan Amer 
can will promote and develop the mar 
ket involved successfully, that the char 
acteristics of the New York-Nhssau route 
and the nature of the nonstop opera 
tions by Pan American will make any 
subsidy problems academic.” 

The CAB agrees with Pan American's 
cstimate that the introduction of com 
petive American flag direct service on 
the route will promote a 50 increase 
in trafic. The Board said the proposed 
service will provide new, improved, fas 
ter, lower cost service than that pres 
ently available 

Since BOAC. offers only two coach 
flights a week between New York and 


Nassau, the CAB teels the coach poten 
tial is relatively undeveloped and. that 
Pan Amencan’s 
service Will stimulate the market 

\ further stunulus to trathe grawtl 
described by the CAB hes in the fact 
that Pan Amencan plans to offer sub 
stantially lower fares than those cur 
rently offered by BOLAC Pan Amen 
can’s proposed tourst fare is $100.80 
round trp, S56 one war, tiest-class fare 
is SI45.50 round tip, SST one way 
BOAC charges $168 round tip, $93.30 
tourist with in 
round-tip excursion fare of $130 
BOAC’S first-class is SISS and STO2.S0 

Explaining ity Mia restriction on 
the mew service. the CAB said the con 
ditions imposed “wall make it clear that 
Pan American ts not authonzed to offer 
or advertise to the public a New York 
Miami servicc, whether by single plane 
or by connecting service via Nassau, nor 
will it be permitted to sell through 
tickets between New York and Miami.’ 

Without this restriction, Pan Amen 
can would be able to offer a through 
service by linking the new route with 
its Nassau and Mian route 

Phe CAB agreed with the examiner, 
who also chose Pan American, that the 
new service integrates well with ‘the 
scasonal fluctuations of the airline’ 
heavy summer traffic across the Atlan 
tic. ‘Vhe Board also pomted out that 
operating cconomics will result. from 
the fact PanAm is established at both 
New York and Nassau 

the CAB found that the other two 
major applicants--Fastern and National 
\irlines—were capable of handling the 
route but said the advantages of certifi 
cating Pan Amcrican dictate that choice 

Mackey Airlines, the fourth apph 
cant, was turned down because the 
CAB said the Florida airlme lacks fa 
cilitics in New York and would have to 
operate with the competitive handicap 
of unpressurized DC-4 equipment. 

Adams and Minetti disagree with the 
majority. on the subsidy issuc. ‘The 
maintain that Pan American's case 1s 
the weakest of the four applicants be 
cause of the possibility the carrier will 
require subsidy for the new route 

Lhe minority members favored East 
cern for the route because, thev said, it 
will suffer greatest because of the di 
version of Nassau trafic now travcling 
through Miami 

Adams and Minetti dispute the cost 
estimates used m the majority's for 
casts. Pan American, thev said, will 
lose about $1.743.000 on the new route 
in its first vear of operation with the 
schedules proposed by the airline. 


proposed chaly coacl 


one Wal off scason 
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Mtw...wenw Manger titilies Vaal fre WWE... 
one stop service for everything 
your business airplane needs 


We now have more than 100,000 
square feet of floor space. Here are 
the finest equipment and facilities in 
America for the modification, servic- 
ing and testing of business aircraft. 
They fall in these categories: 

SHEET METAL 

ELECTRICAL AND INSTRUMENT 


RADIO AND ELECTRONICS (Sales, 
installation and servicing... 
CAA certified CLASS 1, II & 11) 





CUSTOM INTERIORS (Fabric and 
+t) oodwork shops ) 
ENGINEERING 
GENERAL SERVICE ( Major airframe 
overhaul may include 
installation of bigger engines, 
modified wings, new windows 
and new complete systems) 
TURN AROUND SERVICE 
Your airplane is worked pn by 
licensed, thoroughly experienced tech- 


CORPORATION 





nicians and craftsmen, with the finest 
interior stylists and complete engi- 
neering service at hand when required. 
You receive quick and courteous serv- 
ice and can have complete confidence 
in the results. 

We invite you to inspect our facili- 
ties and equipment any time you hap- 
pen to be at Los Angeles International 
Airport. Also, please write or tele- 
phone us for full information about 
any of our services. 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-266! 

















SHORTLINES 





© Acrovias Ecuatorianas i. the first 
South Amencan airline to buy the bau 
child [-27 Ihe Keuadonan cirner, 
which now operates a fleet of DC-3s, 
hay ordered one F-27 and taken an_op- 
tion on another 


> Airline Stewards and Stewardesses 
Assn. is looking for a “Miss Spirit of St 
Lows” to help commemorate the 30th 
nuiversary of Charles Lindbergh's flight 

oss the Atlantic. A stewardess from 
cach US. airline will be chosen before 
the final selection, which will be mad 
in time for the premiere of the motion 
picture “Phe Spint of St. Louis” in 
Nha 


P Allegheny Airlines has purchased its 
sixth Martin 2-0-2 and taken options 
on two more. The carner will take de 
livers on the first Martin this month 
the second in early spring, and the third 
it a vet undetermined date. 


> Braniff Airwavs’ sharcholders havc 
ipproved the board of directors’ plan to 
issue up to $40 million worth of equip 
ment mortgage sinking fund- bonds 
Ihe long-term bonds will be sold as 
funds are needed-up to Apml 29, 1961, 
to an insurance company group includ 
ne Mutual Life Insurance Co. of New 
York. the Equitable Life Assuran 
Socacty of the United States. The Pru 
ntial Insurance Co. of America, New 
ghind? Mutual Life Insurance ¢ 
Iho Northwestern. Mutual Life Insur 
¢ Co., Connecticut General Life In 
surmee Co. and The Connecticut Mu 


tual Life Insurance Co. 


> Capital Airlines now has an all Vis 
conn peration at New York, with 40 


‘ 
turboprop flights a dav scheduled out 
of Idlewild, LaGuardia and New 
Airports 


P International Air Transport Assn. 
Clearmg House handled mterline trin 


tions worth $334,456,000 durmg th 
first nine months of 1956, a 3277 in 
crease over the volume for the 
! of 1955 
i 
P Japan Air Lines” carried more th 
29.0) passcngers and 630 tons of 
t elt last vear. mereas f +f) 


. respectively over trafic in) 1955 
Sistem passenger load factor for 195 


Wu +.9 


> Northwest Airlines reports operating 
revenucs of S76.9S8S8,000) and a net 
profit of $3,222,000 for the past 
compared with revenues of S71.245 
O00 and net profit. of $2.11 OOO ft 


Lid PICVIOUS VOCal 
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AIRLINE OBSERVER 


© Northeast Airlines has leased an Ss-pascnger DC-ON trom PElying Pigs 
lane and will begin day na night mich service on fan. 9 over at new) 
wquircd New England-Plornda run. A single day coach) round-trip thielit 
will be operated CVCTrS dav CN cpt W cdnesdin betwcen New York 
LaGuardia) and Miami with thas airplane Ihe 1d \V also wall be used on 


one aught coach flight from Mian to New York on ‘bucsdays only and 
on ao mght coach fight on Thursdays only trom LaGuardia Airport: to the 
hlorda pomet 


> British Airlines are facing a severe pilot and navigator shortage and ar 
conducting an extensive recruiting campaign to combat the problem. High 
cost of flight training is given as the primary reason behind the dwindling 
ranks of flight crew prospects. 


Pm \Narket study presented by B. bk. Poster of Frontier Airlines at a recent 
Air Eranyport Assn. Pure hasing Conunittee mecting forecast stable market 
of raw materials until the second quarter off | 57 when libor-¢management 
negotiations im heavy industin wall be reopened. Aluminum supply is con 


sidered adequate but umports of brays, Copper and k id are unstable because 
of the unsettled mtermational situation. Steel pees are cdging up and 
price advances 35 to 10 on stainless stecl and mickel were forecast in 


the study by boster 


> Riddle Airlines handled more than 40 million Ib. of cargo in 1956, an 
increase of 50° over the previous year. The carricr expects to carry more 
than 60 million Ib.) this vear. 


© Caravelle jet transport min undergo cockpit modifications directed pra 


iy toward positionmg controls to conform with Socicty of Automotive Engi 
neers standards. ‘The modification is bemg studicd by Sud-bst wath on « 
toward U.S. sales and wall not affect 12 Caravelles on order by Air France 


> Regulation allowing the exchange of air transportation tor advertising 
goods and services bv local service airlines has been extended an additional 
vear to Dec. 31, 1957, by the Civil Acronautics Board. Uhe Board also 
approved a request by the carriers that the ceiling on valucs of the trade 
agreements be increased from $50,000 to 5100,000 annually, tor cach local 
service airline. CAB refused to grant a request that the program be extended 
for two vears on the grounds that the trade agreements are still in an experi- 
mental stage. 


© Conid Pacit Airiin ] ) to the Can it f 
1 cnt ! t if \l City-1 if t t ! ) Mont | 

] ; t | i ; ; c | 4 it 

( I ticiput pint t t t i CPA « t 

Nlont don tt \l | 1 ‘ t 


P United Air Lines set a new company record tor mail ton-miles carried 
in a single dav on Dec. 19 when 194,645 mail ton-miles were handled, a 


9°; increase over the previous record established Dec. 20, 1955. 
> | t bt | it has | if ly the ( \ t , ' 
lease seven DC-3s from Rommert \ lic. of St.] t 53.300 p 
tt nth Ih t thy ++ 1} ! ogi til NJ ~ ] " 
t until June 15. 1957, with an option to Icasé nom oof fi 
tl dn LOTS 


PA Pervian airline has been formed in Lima with plans to operate a 
scheduled service between Miami and Lima. The airline owns two Curtis 
C-+46s, holds an option on a third. 


© Lockh Air | nin In vill on fitnan } st ! th 
posed S12 Hhonw lulu dutcrnational Airport 1 St vill 
lnde rm nncndations to th Thaw \cromanut ( f 

tion of jot traffic, establislument of rate structures and lopracne 
f nom-avietion reven cl ne activit in the t 
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THIS IS FOR YOU ...1F you Have Ee; 
AN AC GENERATOR COOLING PROBLEM! Se/tse vor 073 ver Pe, Poon 40 7 | 
| 
| 





Type No. ing Pre Cool in RPM Ibs rive 
« KVA surein ingAi Spline 
“H.O” 1b. min 
£16-1 20 a ll 8.25 5700-6300 60 AND 10266 XVI-A 
8B23-1 20 4 11 8.25 4800-7200 65 AND 10262 XII-A 
b17-1 30 8 14 8.25 5700-6300 69 AND 10266 XVI-A 
£14-1 40 5 14.5 9.25 5700-6300 83 AND 10266 XVI-A 
2615-1 60 6 16 9.25 5700-63 103 AND 10266 XVI-A 
£19-1 10 4 7 6.5 7600-8400 30 AND 10262 XII-A 
BE 19-3 10 4 7 6.5 7600-8400 31 New 9” Flange 
286 20-1 20 € 8.5 6.5 7600-8400 45 AND 10262 XII-A 
8£ 20-3 20 6 8.5 6.5 7600-8400 46 New 9” Flange 
2821-1 30 10 12.4 6.5 7600-8400 60 AND 10262 XII-A 
286 21-3 30 10 124 65 7600-8400 61 New 9” Flange 
**28E610-1 9 6 86 6.5 7600-8400 39 AND 10262 XII-A 


“These generators include integral fan permitting full load continuously 
up te BOC at sea level with ne additronal cooling 

**This generator incorporates a DC output of 30 volts, 50 amps capacity | 
in addition to the AC. output | 
All generators have been designed to MIL-G -6099 and MIS-33512. which 
specthes cooling air of 120 © at sea level, 10°C at 50.000 ft, and — 12 ¢ 
at 65.000 ft., and will deliver full-rated load under these conditions 











HIGH-TEMPERATURE AC GENERATORS 


meet military class C air-cooled specifications 


... offer maximum performance at minimum 
size and weight... range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 





high-temperature AC) generating systems that also include 


magnetic amplifier voltage regulators and system = protection . ° 
components, For full) details, write Red Bank Division, ew - 7 nix” 
Bendix Aviation Corporation, Eatontown, New Jersey. DIVISION 
West Coast Sales and Service. 117 E. Providencia Ave.. Burbank. Calif ™, 
Canadian Distributor Aviation Electric Ltd., P.O. Box 6102, Montreal, PQ 


Export Sales and Service. Bendix International Division > E. 42nd St., New York 17, N.Y 


AVIATION CORPORATION 


ENGINEERS WANTED: Opportunities now available for experienced design engineers to work on aircraft type AC and DC rotary 
power supplies and associated control equipment and distribution systems, Write today: Attention of Personnel Department K. 
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Airline Income & Expenses — October 1956 
Net 
Passenger Mail Express Freight Total Total Operating 
Revenue Revenue Revenve Revenue Subsidy Operating Operating Income 
Income Expenses (before taxes) 
DOMESTIC TRUNK 
American $23,508,801 $600 , 837 $336,283 $1,606,387 $26,481,512 $22,999,727 $3,481,785 
Branift 3,742,872 106,425 52,511 107, 26) 4,139,234 3,674,723 464,510 
Capital 6,466,116 125,037 88, 673 120,775 6,899,661 6,226,120 673,541 
Continental 1,536, 267 38,650 11,117 43,032 1,673,333 1,514, 561 158,771 
Delta a's 5,293,026 124,122 117,466 180,909 5,851,188 5,403,603 447,585 
Eastern 15,168,647 276,345 206,089 291,628 16, 308, 471 15,813,290 495,181 
National 3,084,877 76,953 Pi 20, 506 111,520 3,566,612 3,212,823 353,789 
No theast’ 
Northwest 3,954,814 132,228 95,290 207 ,730 4,474,134 4,149,776 324,357 
Trans World 14,596,614 356,015 346,218 530,342 16, 163, 660 5,544,017 619,643 
United 19,889,085 752,134 399,64) 1,144,312 22, 347,092 19,794,935 2,552, 157 
Western 2,977,977 92,55) 30,023 55,667 3,215,245 2,744,636 470,608 
INTERNATIONAL 
American 409, 569 10,615 223 71,372 510,230 491,819 18,411 
Braniff 418,187 117,592 28,910 601, 156 541,941 59,214 
Caribbean Atlantic 89,928 1,701 4,412 101,927 104,113 2,186 
Delta 380, 686 5,650 14,845 418,194 373,749. 44,445 
Eastern 1,163,333 23,936 22,243 1,234,773 1,027,292 207, 481 
National 209,730 3,176 1,878 8,717 229, 667 300 , 300 70,633 
Northwest 1,338,832 506,042 54,695 286, 436 2,335,969 2,101,650 234,318 
Pan American 
Alaska 336,000 18,000 69,000 451,000 693,000 242,000 
Atlantic 8,392,000 729,900 836,000 10,838,000 9,628,000 1,210,000 
Pacific 4,544,000 583,000 589,000 6,420,000 5,533,000 887,000 
Latin American 4,644,000 262,000 | 977 ,000 6,992,000 7,347 ,000 355,000 
Panagra j 1,207,946 91,183 | 138,35) 1,686, 847 1,582,702 104, 144 
Trans Wérid 4,308,715 550,550 389,115 5,764, 467 5,923,720 159,253 
United | 951,293 26,543 13,772 1,007, 844 929, 947 77,897 
LOCAL AERvicE ie 
Allegheny 430,329 7,129 13,316 6,173 426,586 894,227 604,493 289,734 
Bonanza 150,562 3,541 1,738 1,304 96,250 268, 365 256,879 11, 486 
Central | 122,006 3,698 1,084 3,240 165,425 300, 856 287,709 13, 147 
Frontier | 267 ,836 220,942 2,583 20, 871 537,939 521,901 16,037 
Lake Central | 136,092 3,191 8,152 99,278 259, 384 257, 106 2,278 
Mohawk 484,447 5,328 5,586 9,044 52,084 595,638 574,196 21,442 
North Central 603,84) 17,990 13,071 78,383 739,494 726,156 13,338 
Ozark 335,601 283,923 5,603 9,170 646,402 543, 882 102, 520 
Piedmont 420,705 8,641 7,944 6,592 157,146 638 , 539 68,775 42,236 
Southern 178,863 7,710 4,961 154,368 367,938 361,975 5,962 
Southwest” 
Trans Texas 290, 400 10,306 4,727 12,869 182,100 514,556 536,213 21,656 
West Coast 193,991 3,466 1,242 2,983 144,764 346,610 328,595 18,015 
HAWAIIAN 
Hawaiian 307,813 3,210 60,594 379,638 408,574 28,936 
Trans Pacific 149,970 892 8,091 4,194 167, 182 188,088 20,905 
CARGO LINES 
Aerovios Sud Americana” 
Flying Tiger cs 277,137 855,394 998,094 1,223,550 225,456 
Slick * 
Riddle* 
Seaboard & Western’ 
HELICOPTER y 
New York Airways 37,746 3,421 2,355 3,340 108,736 159,970 216,631 56,661 
Los Angeles Airways 13,423 8,575 8,069 60,378 90,736 95,744 5,007 
Chicago Helicopter Airways* 
ALASKAN 
Alaska Airlines 152,355 45,136 1,152 63,728 95,536 493, 306 531,815 38, 509 
Alaska Coast 33, 500 9,610 3,373 27,850 83,070 87,109 4,039 
Cordova 14,101 24,685 8,298 122, 926 119,544 3,382 
Ellis Air Lines 38,029 5,207 5,034 21,457 80,722 71,734 8,988 - 
Northern Consolidated 81,171 26,055 320 47,316 375,575 323, 146 331, 487 8,340 
Pacific Northern 382,855 214,320 72,182 690, 341 720,126 29,785 
Reeve Aleutian | 33,979 18,199 9,149 85,581 78,034 7,546 
Wien Alaska | 85,345 41,140 29,813 35,723 438,019 439,848 — 1,828 
“Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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HYPERSONIC TEST VEHICLE trajectory, marked by smoke (right), curves toward vertical milliseconds after launch at Holloman Air 


Force Base, N. M. ‘Time exposure ot night firing (left) shows no such deviation. Vehicle has reached 5,000 mph. at 50,000 ft. altitude. 


Hypersonic T 


By Irving Stone 


Los Angeles—Originally projected: for 
specd f abeut LO.d00 tps 6.500 
miph thy hy persom test ch 
(LETN developed by \croph ics De 
velopment Corp... already ha hig 
th >, 000-mph miirk at altitudes in the 
region of SU LUOO tt 


Acrophvsics, a subsid t Curt 
Wright Corp., developed the TEEW in 
nyunction wath Ai Research rl De 
( nt Coonnmiaind \\ elit A 1 
cl , t Cont ANN “Sept. 17 


Cost and Description 


rocket motors mt clusters and b 
ing these clusters m stages, a hight flex 
ible tannl of flight-test vehich in 


be chicved S 


pecitbpurpisc vechucl 


48 


~\@@ 
cd VCr\ close to in 
Acrophysies report 


n on the HEV. re- 






New 

I, the unit plications, makcup, 
} ( te hindu .. Some of these 
detuly were outhned cecenth by David 
Shonerd. \cr ph proyect cngmect 
before the South Cahforma Section 
f the Amerecaun Rocket Societs 


HTV Applications 
a ege ROS Tr f the TEV has 


h tool Are thie 
t t hivy h which can 
be probed with the HIN 
e bitect of Revnolds nib wat 
Redenal ot cial thy [a 
' ee a ss 
t ae \ S 
' tif il 
for this ap thon 
\croph 
e Relation of surface roughin 
I ti hap dissociat 
1 tt asf J a 


© Studies of hypersonic boundan 


ic in t t ! f hock 1K 

ii | t tron mad thei 

t nt t t ! lamin to 
turbulent flow 

e Upper atmosphere tract lustru 

mented pas load he ected at Ingh 

Ititudes and parachuted: to ground. kx 


mple of thus t pe if research, Aero- 


est Vehicle Moves Toward 


p! ‘I reports, 1s the investigation of 
the visibthty of artificial meteorites pro 
duced firing shaped charges im the 


nose of the TTIEN 

e High temperature materials 
n. Heating rates which can be a 
tained are higher than those experienced 


investi 
+ 
{ 


+ 
iti 


in rocket nozzles, Act ph ics savs, and 
dyna pressures xcecding 30,000 
II q ft. mav he hicved im flight 
NMai types of maternal nb tudicd 
ma single flight of tl hicl 


Developmental Uses 


\ CVE i t test dev the 
HEN wit hh need’ to tot 
@ Special high velocity p lutcs or 
ot! + devices 
@ Transmission properties of ii- 
ty ‘ hv pers rdition 
@ Tracking aids such fl ke 
a } . es hi 
In t t IT HN ' 
t tim t t in) t high 
( ) t. ( Hect I 
h tT lal p« } tT xtremeh h h 
Ititvie t testing tection 
Cquipia) it 
Ne ne of the TEEN as made of a 
Libre inner shell d pure mickel 
outa hell. with a 5-10) aver of Re- 
frasil bh tting betw« 1) thie two for im- 
Nation Nlaxumum diameter of the 
se is limited to appr ximately 7 in. 


Lo allow for various skin temperatures, 
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MISSILE 
ENGINEERING 





NOSE CONE section shows installation of miniature tape 


recorder Unit is secured to forward bulkhead and 





weighs 2 Ib. Shock resistant steel case weighs 3 Ib. 


FINAL PREPARATIONS are made for HTV launching at Holloman. Rifled 


and st aight rail launchers are used.  Canted fins supplement rifling. 


6.800 mph. Design Goal } that th . cel ” practi Mh noise-free 


under cuvironmecntal fight K 
Aluminium mnect plate c used 
the outcr shell can be varicd im thick nd makes exclusive use of one of the to attach the mistrumented nose con 
Hess from it 70 dimension. It as at aight channels. ‘Vime intervals as small to the TEEN cond stage and to yon 
tached at its torward end to the mmnet is onc millisecond are casily resolved the second stage to the first stage 
shell and is tree to expand axially and and accumulated time may be read ; 
rachally at ats att end. Thermocouph vith an accuracy of 0.1 Motor Bonding 
wires are spotwelded to the inside of If more channels are required, am Rocket motors are bonded together 
the metal outer shell and conducted rv oall of the romamimeg seven channel vith Jugh = strength cpoxy resins, and 
through the bibreglas paner shell to th nav be shared by means of a commu fins are bonded to the motor cases 
recording cquipment located im the base tating switch which can be driven bi hirst stage tis ar nstructed of 
of the nos 1K the same motor r the tupe transport henoln resin-unprognated 045-in. glass 
\crophisi “Sar onducting design |e this war \crophysics reports, if loth lanuniat taubilize vith plastic 
studics: on | US Those Conc COonngu technically: feasible t SCTVG as Than foum I material 
tions meludimg those fabricated from 35 mtormation sources with imphing Arca of cach of th il stage fins 
thick-wall hiss loth = lamanmates 1K ite .of ten times cach per reco It bout half that of the ca ot each 
matting Ml from duigh conductivit iso possible to obtain a larger re first stage fin Prangular load-carrving 
mater Under coustruction are light ordimg unit sisting sunph t ty framework of cach nd stage tin con 
weight n ‘ icorporating fl tandard eight-ch 1 unit haces t f nol | t} inate 
tion features to facihtate water recovel hamcally am ser In th \ 14 cadme cde t 
: Channels of ntinnous fight data and edge ind hdnical 
Time Intervals two time ba muinels may be accom honded to th KOT tet cll 
Inflight data are obtained on a smal rodated Bonded to this framework are flat skins 
magnetic tay r¢ der carned ms thy Nicchanical drive f the tape trans 4 ol loth t I 
Hn \ ThEONd Sccurcd to the f Vard port system 1 hincut was high " Ph) th t hn 
bulkhead. th to ords from cighit ct ty pr notol ain oupled tills t! t t Dal Te 
channels It ch nl ae ! . the t pe t port t | th Phe thaict | t th 
contamed inca shock-resistant ste . tig Th BY clt id pul thor ' ‘ ; 1» r 
woghing 3 I \ radioactive beacon stom bunctional rehabilits t th iponcut all t] 
sccured to the | of the stccl { transport id th roch f , ' 
md wall a ny the re ‘ t at th vhole h been dete T \ft t t th t t 
break var from the main boc t th il cleration eR” (; ic t the flight t t wn 
vehicle Ih OACHIVE Th clocitics of 20 f to dest | hh 
tected aft the flieht b nti] t Sufhicicnt re ( pan t lit then f t t 
Carried in inch rift, wep t minute fight iw su pli a i Youn ts. lug i t ht tect lnapact 
A time bas Scullater as normal iN iver-zinc type batters pact nsistin peed thus kept to approximately 70 
integral part of the recording svstem of cight standard units Losts indicate nph vibling t tape to b vercd 
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Aviation Memo: 








One Tool Design 


will do every aircraft fastening job 


‘f{ the name is Torg-Set 
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and it’s the only fastener that will 
meet your future requirements, too. 
4 TORQ-SET by American now en- 
ables you to do every fastening job with 
just one recess design. TORQ-SET’s exclusive 
recess will adapt itself to all head configura- 
tions in an unlimited range of sizes. 
2 TORQ-SET is the only recess available 
today that can meet the requirements of the 
future. It is the only fastener with a wrenching 
recess capable of delivering torque values far in 
excess of present aircraft requirements. For in- 
stance, the average torquing ability of the °\,” 
TORQ-SET is 2540 inch pounds, 58% higher 
than actually required. 
3 TORQ-SET permits simple one-piece tool- 
ing, that adjusts easily to any type wrenching 
unit, allows ‘‘close-to-head”’ operation on every 
fastening job. ~~ 


The biggest news 


in fasteners comes from . . 


2 





4 TORQ-SET fasteners are mass produced in 
quantities to assure you of the proper supply 
for doing all your aircraft fastening jobs. It is a 
completely forged product made in a single 
operation to precision specifications. 

§S TORQ-SET can be power-driven tighter 
than any ether fastener in every fastening job. 
This is made possible by the unique wrenching 
recess with driving walls that form a direct axis 
for driving. And TORQ-SET is supplied in 
high-strength alloy steels (including the newer 
heat-resistant types) and is designed to permit 
extremely high wrenchability without burring 
or distortion. 





Find out how TORQ-SET can help solve your pro- 
duction problems. Write, wire or phone, American 
Screw Co., Willimantic, Conn. 





e 









AMERICAN SCREW CO. + WILLIMANTIC, CONN. 


Norristown, Pa. «+ Chicago, lil. « 


Detroit, Michigan 


West Coast Soles Office and Warehouse: Air Industries of California, 922 W. Hyde Park Blvd., Inglewood, California 














ind the magnetic recorder to be sal 
vaged in reusable condition most of thy 
tire 

Phe launcher is designed to facilitate 
transportation, and is casils idaptuble 
for permanent instMlation or tor ships 
board use. The velucle is slid onto the 
launching rails while the launcher ts in 
i horizontal position. The liuncher ts 
then elevated to the angle desired for 
firing. 

Both rifled and straight-rail launchers 
have been used successfully in TEEN 
fight tests. For verv high altitude tests 
n Which low dispersions are required 
the rifled launcher is desirable The 
fling provides an imitial spin rite of 

few revolutions per second to reduce 
dispersion caused by thrust or tin mis 
hgnment. The fins are canted to mam 
tun spin throughout the vehicle's boost 
period. For specific applications where 
missile spin is not desirable or in which 
hort trayectones are expected, straight 


liunching rails can be used. 


. 
Lockheed Acquires 
Missile Test Site 

Sunnvwvale, Calif.—Development test 
ing and research on new and advanced 
inwsile systems and components will 
be carned out by Lockheed Missile Svs 
tems division at a new 4000-acre Santa 
Cruz mountain site. 

Phe facility will be used to cvaluate 
fucl and engine operation of advanced 
mussiles and for the development and 
static testing of control and sub-system 
clements to be used with new hquid and 
solid propelled rocket engines. Also to 
be evaluated are clectromic and chemical 
experiments and instrumentation 

Phe site, now being acquired, is in 4 

mote Redwood-forested section on the 

mistal side of the mountain about 13 
mu. from Santa Cruz. Calit It was 
carefully chosen so that hazardous ind 
nowy activities would not annoy popu 
lation centers, according to L. kugens 
Root, Lockheed vice president and Mis 
sile Division general manager 

The division already has invested $19 

millon im faciltics m northern Cah 
forma and inticipates an mvestment of 
ibout $30 million by the end of 1957. 
lacilities already built and underw.n 
it the division’s Palo Alto and Sunn 
vale sites have a total of more than 
500,000 sq. ft. of floor Space I his 
includes 168,000 sq. ft. of rescarch lib 
ratory space im Stanford university's 
industrial park, and 346,000 sq. ft. of 
idministrative, enginecring and manu 
facturing space at a Sunnyvale, Calif 
site adjacent to Moffett Ficld 

The missile Division now has 1,000 
scientists, cngimeecrs, technicians, and 
service and administrative emploves at 
work in the Bav area and almost 4,000 
at the Van Nuvs, Calif.. plant. 
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Unusual aerodynamic design of the F-104A Starfighter gives 
this slim, razor-winged streak of fighter power the greatest 
combination of speed and flying performance ever built into a 
combat airplane. The high tail is a significant contribution to 
precision control...just as Camloc’s 4002 Series quarter-turn 
fasteners on the F-104A's access panels are a significant con- 
tribution to security in flight and speed of maintenance... 
Camloc quarter-turn fasteners open fast, close fast, hold fast! 


“Specialists 







in fasteners 
for Industry’’ 


oem 


FASTENER CORPORATION 


22 Spring Valley Road, Paramus, N. 4. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL, 


~ 
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High mechanical and volu- 
metric efficiencies from 
FROTOR aircraft pumps 


The design of Gerotor pumps combines 
a number of valuable advantages to 
aircraft engineers, among which are 
exceptional mechanical and volumetric 
ethic lencies, 

> The Gerotor is basically a form of 
internal gear pump. It has only two 
moving parts an @wner toothed el- 
ement which meshes with an outer 
toothed element. The inner has one less 
tooth than the outer and this “missing 
tooth” provides a chamber to move 
fluid from the intake to discharge port. 
(See Figure 1). 

Both Gerotor elements turn in the 
same direction and either one may 
be driven. The difference in number of 
teeth results in a slow 
relative rotation be- 
tween the Gerotors as 4 
they turn, gradually 
opening the chamber as 
it passes the intake 
port, allowing fluid to 
enter, slowly closing as 
it passes the discharge 
port, forcing the liquid 
out. The fluid-tight en- 
gagement of the two 
elements, the resultant 
continuous contact of 
each inner Gerotor 
tooth with the outer, 
provide high suction, 
high pressure, and high 
volumetric efficiency. 

The rate of change of 
the tooth chambers is at 
a maximum halfway 
across the ports; at a 
minimum at the instant 
of change -over from 
one port to the other 
and tapers smoothly in 
between. Hence porting 

: not critical and there 
are wo viole nt pre ssure 
changes, This is partie- 
ularly valuable at high 
altitudes where rapid 
pressure changes and 
excessive turbulence en- 
genders foaming and 
lowered — efficiency — in 
other types of pumps. 
> With only two moving 
parts, with slow rela- 
tive rotation between 
them, a single shaft 
and closely maintained 
clearances, mechanical 
efficiency remains high 
over a long service life. 
>» Technical data is 
available and your in- 
quiry is invited. Write: 


W. H. NICHOLS CoO. 


48 Woerd Avenue, Waltham 54, Massachusetts 








FIG. 1 
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Proposed Plastic Sub-Satellites 


Inflatable plastic sub-satellites have been proposed as a method of relieving the main 
satellites of part of their information gathering tasks during the International Geophysical 
Year (AW Dee. 24, p. 33). William J. O'Sullivan, Jr.. aeronautical research scientist 
at the National Advisory Committee for Aeronautics Langley Aeronautical Laboratory 
(top), proposed the plan to the committee. He holds one of the collapsed aluminum- 
coated sub-satellites, and one is inflated to its 20-in. diameter at his left. How sub- 
satellites, which weigh less than a quarter pound, would be carried with main satellite and 
how they would be inflated automatically is shown below. 


Cornell Plans Building Program 


Cornell Acronautical Laboratory will ited that the new work is a logical 
spend about $3,000,000 next vear on result) of the laboratory's successful 
expansion of its research Facilities completion in 1956 of the development 

Ira Gs. Ros Laboratory director f the Lacrosse guided missile 
uid that the major portion of the 1957 Present vearly value of the labora 
building program will be expansion of tors rescatch work totals S13-S15 mil 
the laborato hv persome and full lion, Ross said. Most of this work is 
scale research facihitics for aircraft and performed for the armed forces, but 
its vchicle-dvmamics rescarch for non Ross said that non-defensc. imdustrial 
urcraft programs rescarch work in 1956) exceeded. $1 

Lookimg toward the future, Ross said mnithon for the first time 
that Cornell is working on contracts in Besides crash myury imvestigations, 
volhme the devclopment of new and orncll is usmg its flight test dvaamuics 
dvanced weapon stems. Tle indie techimques in studving automobile han- 
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Mark of a New and Deadly Guided Missile 





In brilliant performances against airborne 
targets at China Lake. “Sidewinder”. Navy's 
new air-to-air guided missile, has captured 
the attention of the entire missile industry. 
Simple in operation, small and light enough 
to be carried in quantity by single-seat Inter- 
ceptors, “Sidewinder * can be tired sinely o1 
in salvos. It requires no Complex launching 
system or special pilot training, and it ma- 
neuvers deftly at supersonic speeds. The missile 
displavs extremely high single-shot accuracy 


ref ref 


—and even more important, @f ca e lau ed 


PHILCO 





*Sidewinder”’ the Navy’s 
newest air-to-air guided 
missile. Flight tests have 
proved the missile to be as 





is 


vicrous as the lesert. rattle- 
snake for which ut was named, 


well heyand rea 


“Sidewinder” was developed by the Naval 


of the target aircraft's defense. 
Ordnance Test Station of the Navy Bureau of 
Ordnance at China Lake, California. Philco 
assisted NOUS in the research and ce velop- 
ment program, and performed the subsequent 
engineering required for manutacture of the 
riissile Sidewinder” is mow in full production 
at the Pi co Cn ernment and dr dustrial D on. 

Philco is proud to have made this important 
contribution to the develope nt of more ctlece 


tive electronic systems for our national delense. 
\ 


\ 


GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 





53 











When you need to know the score’... 


AMF has experience you can use 


@ A supersonic missile, even though out of sight, is never “out of mind”. The commander 


directing the attack must know how effectively the missile performed its mission of destruc- 
tion. And intricate AMF feed-back equipment tells him—sending an automatic report-card 
from launching to final target “kill”. @ Keeping tabs on the flight of a missile is but one of 
the hundreds of complex tasks AMF performs every day. The highly specialized yet widely 
diversified activities of some 35 engineering and production facilities provide AMF with a 

ealth of experience that covers nearly every field of industry. And it is immediately avail- 
able to you. @ Call upon AMF with your problem. See for yourself why this all-around 
experience in answering the needs of government and industry alike has made AMF a 


“can do” company. 





Defense Products Group 
P1454. R 3 AMERICAN MACHINE & FOUNDRY COMPANY 


PRODUCTS 
1101 North Royal Street, Alexandria, Va. 














dling characternstics for General 
Motors and using wind tunnels for 
studies of the Electra turboprop trans 
port’s propeller and nacelles for Lock 
heed Aircraft Corp. 

Half the $7 million, three vear facili 
tics expansion program is being fi 
nanced by Cornell's own funds from 
profits on research contracts. ‘Vhe bal 
ance 1s bemg supplied by the Air Force 
Phe $3 milhon for next vear will com 
plete the program. 

In 1956, $2 milhon was spent on 
mayor modifications of the Laboratorv’s 
large transonic wind tunnel. In 1955 
| similar amount was spent in building 
construction 

the Laboratory now has 1.200 cm 
ploves, expects an increase of 10° in 
the coming vear. It is planned eventu 
lly to level off personnel somewher 
between 1,500 and 2,000, Ross. said 


Certificates of 
Necessity 


Office of Defense Mobilization has 
warded the Ladish Co. three certifi 
cates of necessity. for accelerated tax 
imortization totaling $11,770,008 cov 
cring facilities for special forgings for 
military end items. Of the total amount, 
one certificate for $10,270,603 was 
sHowed 70° of the rapid rate, and the 
other two were allowed 65° of the 
imount certified. Other certificates 
mw irded 


Kearfatt Co. Ine., Little Falls. N. J " 


ry aircraft instruments, $5,200,000 cert 
fied with 14 allowed 

Varian Associates, Palo Alte. Calif... « 
tronic equipment for the military ser es 
$4,700,000 certified with 50° allowed 

The Glenn L. Martin Co., Laltimore, Md 
military aircraft £400,667 certified with 
Ho allowed 

Collins Kadio Co., Dallas, Texas, military 


aircraft equipment $40.341 certified with 
65 allowed 
The Kyan Aeronautical Co., San liego 


Calif.. research and development, $500,000 
ertified with 60 allowed; military air 
eraft) parts, $200,000 certified with 60* 
illowed 

Kenyon Instrument Co. Ine., Tluntingeton 
Station, N. Y., military aircraft parts, $10 
197 certified with 70‘ allowed 

The Cornelius Co... Minneapolis, Minn 
military aircraft parts, $26,876 certified 
with 70° allowed 

Kearfott Co., Ine., Litth Falls. N. J 
military aircraft instruments, $8,403 certi 
lied with 65 allowed 

Bendix Aviation Corp., Utica Div Utica 
n.. 3 military aireraft parts test facility 
$235,528 certified with 60% allowed 


Bendix Aviation Corp... Dendix Products 


Division, South Bend, Ind., military aircraft 
parts, $325,822 certified with 65° allowed 

Ex-Cell-O Corp., Elwood, Ind. military 
aircraft engine parts, $101,728 certified with 
t allowed 

Westinghouse Electric Corp., Pittsburgh 
Ia research and development, $4,130,000 
ertified with 40 allowed 

Simmonds Aerocessories, Inc.. Vergennes 
Vt.. military aircraft parts, $100,000 certi 
fied with 45° allowed 

Goodyear Aircraft Corp., Litchfield Park 
\riz., military aircraft parts, $218,504 cer 
tified with 65 allowed 

Hughes Aireraft Co., Culver City, Calif 
military electronic equipment, $708,075 cer 


tified with 65% allowed 
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AMC 


Wright-Patterson JAFB, Ohio—! 0! 


Contracts 


solar Aireratt) Co 


rlas ireraft Co I Crib $ 
lowing is.a list of unclassified contracts ee a bees eae weekend 
for $25,000 and-over as released bv th Lockheed Aircenft Corp., M 
Air Matenel Command rik ds aie 
Kadio Cerp. of America La Angels Four Wheel Drive N\ute Ce. elit ! 
Calif SL.POL Lie for compet AN W $ ' foot t , 
APNSOA G.enernul Meters Corp \ Lin 
Western Eleetriec Co, Ne Yor N \ lndianap Trivt oe ” } 
$1,050,260 for technical sers ‘ jotoer Thess 
Curtiss-Wright Cerp.. Hlectronics This Kepulbslic Aviation Corp 1 
Caristadt, N. J $1,007.75 for «1 n Island, N \ $AN.05 ‘ ! 
mulators entation and ft te 
Curtiss-Wright Corp... Wreht) Aeronau Sperry Gyroscope Co. 1h ! fs 
Dinision, Woodridge, N. J. $1,910,000 Rand Corp., Great Newk, Lot land, N. ¥ 
for engineering for J65 enaeieres Sh 471.40 fer trams? ter riterina ! 
Bendix Aviation Corp., Eondix Produet ‘ 
Ieivision, South bene Ind s TH O54 Tf General Electric Co. West Lyn M 
Whee ssemblies and brake ‘2.9 i ‘ raft) engir n 
Curtiss-Wright Corp. | rew I> 











Electric Ca. 


8439 STELLER DRIVE © CULVER CITY, CALIFORNIA © TEXAS 0-4701 





Selector Switch 

28 Volts DC—5 Amperes 
Hermetically Sealed 
Remotely Operated 


SIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 


Switches © Transformers @ Oil Circuit Breokers 
Heaters ® Rectifiers © Switch Housings 
Intervalometers ® Rocket Releases ®@ Throttle Switches 
Frequency Relays ® Rocket Indicator Switches © Limit Switches 
Power Relays ® Bomb Racks © Switchboords 

®@ Air Circuit Breokers 


. and many other products. Specialists in mass spectrometer 
hermetic sealing. Write us reaarding your requirements 
/ 
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COMPLETED REDSTONE moves down Chrysler Corp.’s Detroit production line on portable rail tracks, Missile is 6 ft. in diameter, 69 ft. 
long. Four main sections are warhead; guidance and control; alcohol, liquid oxygen, hydrogen peroxide steam source tank; rocket motor. 


\ 


Redstone Assembly Melds Four Sections 





NOSE CONE for Redstone, in production for Army Ordnance, rests 
on special dolly. Chrysler has found it important to keep a parts 
pedigree check on all units as they go down assembly line in order 


to achieve final relribility for the one-shot ballistic missile. 
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ROCKET ENGINE housing is optically aligned prior to being joined 
to tank section. The four radial protrusions around the exhaust 
nozzle aperture hous. the actuators for the graphite plates which 


help control the missile by deflecting the rocket exhaust. 
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ROCKET NOZZLE (upper left) is aligned in a fixture before it is 
placed in housing. (Rocketdyne Division, North American Avia- 
tion, builds the rocket motor.) For the critical juncture of engine 
and fuselage, Chrysler first aligns the fixture containing the fuse- 
lage mounting locations so that the line of sight is perpendicular 
to, and intersects with, the center of the mounting face. After 
the engine is mounted in the fixture, a collimator is placed in the 
exhaust nozzle and adjusted so that it is on the line of sight. Dial 
indicators at the throat and exit locations are rotated to measure 


: ._£. ern 
E Sn nn aoe 


pee 
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the run-out of the nozzle with respect to the line of sight. The 
nibunting face ring on the fisture is then detached and used to 
drill the mounting holes in the fuselage. By making the pads on 
both the engine and the housing join at a plan which is perpen 
interchangability — is 


dicular to the missile’s center, complete 
achieved. Length of cable assemblies is indicated in photograph 
at upper right. ‘Tank section (below) is slung on two endless 


conveyor type belts mounted on dolly. Belts can be manually 


cranked to rotate the section for mating bolt holes 








ROCKER arm joint to fuselage equalizes wheel loads by driving unloaded wheel down. 


58 











Question on 


By Russell Hawkes 


Trenton, N. J.—Control problems ex 
pected from the failure of one bound 
arv. laver control engine im the dual 
svstem for the YC-134 assault transport 
have caused Stroukof Aircraft to turn 
te a single svstem for the YC-134A, 
scheduled to fly next spring 

Stroukoft enginecrs believe — that 
avmnetrical lift and drag with BLC 
on only once wing demands too much 
reaction speed from the pilot in shut 
ting down the good system. ‘Thev also 
believe that control forces are too heavy 
in the period before the good system 
is completely stopped 

Ilowever, carl fears that the air- 
plane would be immediately uncontrol 
lable have failed to materialize in tests 
it Wrght Air Development Center 
using a BLC equipped C-123. Airplane 
inertia and the exécllent control offered 
ln the drooped aflerons give the pilot 
a bnef interna which to turn off the 
operating BLC air pump. 


Dual System 


Ihe dual svstem on the YC-134 is 
powered by two 400 eshp. Continental- 
built Aspin 2 turbofans buried in trans 
versal positions in the wings. Boundary 
laver is actuated over the full span of 
the trailing edge. Flow over the in- 
board flaps is actuated by suction and 
flow over the outboard flaps and 
ailerons is actuated by chordwise pres 
sure jcts 

Air for the svstems is drawn through 
the flap gaps on the inboard flap $CC 
tions. Inlcts are louvers in the wing 
trailing cdge and require a speciall 
designed rear spar. Air and exhaust 
gases from the turbofans are carried 
outboard bv large ducts and_ blasted 
over the outboard flap sections and thy 
ulerons, which can be drooped 40 deg 
to serve as flaperons 

Stroukoff studics indicate that ailer 
ons cannot be drooped more than this 
ind still provide good lateral control 
Maximum deflection of the flap sec 
tions is 60 deg 

blow rate at maximum power 1s 
about 600 cu. ft./sec Phis figure is 
modulated to some extent by changes 
in inlet and outlet arca when the 
deflection angle of the trailing cdg 
surfaces is changed. 

Purbofans have variable arca inlets 
to provide an independent control of 
flow rate 

Heating downstream of the turbo 
tua has not been much of a problem 
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Control Influences YC-134 Flow Change 


because of the low proportion of ex 
haust products to bypassed air and 
because of the low 
in the pressure ducts. 

Surface and. structurc 


compression Tatie 


temperatures 


do not mse more than 150k above am 
bient 
Po allow for this, a small part. of 


the outboard trailing edge structure 
tumless steel 
joints arc used in the 
and. outboard flap 


stress levels down 


Ixpansion 
skin of ailerons 
] 


sections to Kec] 


made ot 


Single System 

Lhe BLC system of the A 
modcl suction actuation of the 
boundary from tip to tip. In 
full-scale mock-up tests this has proved 
to, hc 
pdint of the volume’ of air which must 


single 
ses 
laver 
more cfheicnt from the stand 
be moved to provide an equal mereas¢ 
in lift 

Both svstems cut landing and takcoft 
runs by about 40 md approximatels 
double the cocfhaient of lift, but the 


ig 


aS 





SUCTION OVER FLAP 


BLOWING OVER FLAP & AILERON 


DUCTED FAN 
ASPIN II 


only handles about 150 


Phus -has made it po Iie 


mg tom 
cu. ft 


to take the | 


ducts out of the wing an 
run them through the ailerons and flaps 
cctions 


Phe surfaces arc mounted on larg 
hameter slip jyomts which let a i 
from section to section. Upper leading 
cdges of the movable surtaces have p 
forated or porous segments through 


I 


vhuch the 
down over the wing 

One of the 
drawn air through the movable surface 
is that internal fuel storage spaces 
than doubled. With ducts 
cngines in the wing the only internal 


stem: sucks air t pull flow 


idvantages of ducting im 


THOT and 


space available for fucl is in the nacell 

Power for the = singl 
Westinghouse J30 turbojet mounted aft 
ot thy 


main cargo door 


sVstcmn os 


ind exhausting over the 


Thais 
in terms of weight than 
but Stroukoff 
idvantages of the single svstem 
offsct this Both 


cabin 
Wwrangement 1 
INOTC CXPCTISING 


beheves 


the dual svstem 
that the 
than 


morc dual and 






BLOWING DUCT 


DT pear TOMS ¢ v fucl trom the thrust 


boundary lave 


Stretched Version 
Both the YC-134 and the YC-134A 


ue stretched, Pantobase variations of 
the Stroukofi- designed, baichild- built 
C.123. ‘Vhough: its cngmeecred 
fot water-based operations, the YC-134 
version a mtended for use only on land 
md snow. Its hull as on 
has no tip floats. ‘There is not enough 
propeller clear cither for sea 
tions. ‘The thrust linc of the A model 

ihout 30 am. high than that of the 


t s« led and it 


mice Open 


b sic airplane 


Both models use Wrght R335! 















DIFFUSER 









BOUNDARY layer of YC-134 is actuated by suction through gap of inboard flap sections and ejection of air and turbofan combustion 
products over outboard flap and drooped aileron. Heat of combustion and compression is slight, internal fucl space limited 


AVIATION WEEK, January 7, 1957 


59 














SOLID ENGINE AND 
CHEMICAL DIVISION 





Dependable, simple—the solid-propeliant’ | 
rocket is unique in America’s arsenal. Its | 
power is instantaneously unleashed, its 
performance unaffected by atmosphere 
and actually improved by altitude. Aerojet- 
General's jet-assisted takeoff units 
(JATOs) are the world’s most widely used 
auxiliary power-plants for aircraft. 





In the search for new materials of con- 
struction, new fuels, and higher thrusts, 
Aerojet-General offers unequalled oppor- 
tunity in America’s most comprehensive 
rocket propulsion program. 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 

Technical Editors 


aumperyl-(cncil 


CORPORATION 
A Subsidiary of PLANTS AT AZUSA 
The General Tire AND NEAR SACRAMENTO, 
& Rubber Company CALIFORNIA 


Write: Director of Scientific and Engineer- 
ing Personnel, Box 296N, Azusa, Calif, or 
Box 1947N, Sacramento, Calif. 
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vertical fin, which is identical to that 
of the lower powered C-123, cannot 
COpe with the great 


thrust created by the failure of one of 


turbo-compound cngimes Thc main 


isvtinimetry of 


the bigger engines. This was corrected 


bs adding small fins and rudders at th 
tubilizer tips 

Phe Pantobase sult transport con 
cept demanded something new in the 
woof landing gear and both the skis 
nd the wheels of the new Stroukoft 


urplanes INCOTPO! itC mnovations 


\ 


Landing Loads 


Ihe Pantobase skis intended to beat 
landing and takc-off loads on snow and 
vater usc novel two stage shock ab 
sorbers. Ratio of pressure increment to 
stroke imerement imecteases sharph om 
mid stroke. At that point a shoulder 
on the piston barrel picks up the 
cvlinder packing gland and carnes it 
Hong as an extra few square inches of 
piston face. Its cffect is to stiffen the 
shock absorber in the last part of the 
stroke 

This is cspecially valuable with the 
narrow tread Pantobase landing § gear, 
which does not provide much stabilits 
ina cross-wind. If one wing drops,- thie 
shock absorber on that side will be 
flexed morc than the other and when 
the second stage is picked up it | will 
tend to roll the airplane level. 

Ihe wheeled main landing gear for 
usc on dry land has two tandem 
mounted wheels retracting into | the 
fuselage on cach side. Each wheel) has 
a separate leg and shock absorber. 

Khe problem of cqualizing the load 
on fore and aft whecls in a tandem ton 
figuration is solved by joiming the legs 
to the fuselage through a single rocker 
arm. As the load is increased on onc 
wheel and leg. the rocker arm drives 
the other wheel down to pick up half 
the load. ‘This prevents all the weight 
from shifting onto the front whecls 
when brakes are applied and keeps the 
braking cffect on the rear wheels at 
a high level. It also loads wheels equally 
in high angle of attack assault landings. 


Flexible Structure 


Sidewise scrubbing of the tandem 
wheels in taxi turns does not scem to 
be a problem. ‘The attaching structure 
intended to prevent lateral movement 
is flexible cnough to allow-the wheels 
to toc in and out and conform to the 
turning circle 

the YC-134 has been taxied through 
1 1SO deg. turn well within the width of 
i runwav. The nosewhcel was swivecled 
60 deg. ‘The shock absorber evlinders 
ind the retraction cylinders of the main 
landing gear are coaxial within the Ieg. 

The nosewhecl has the same di 
imeter as the main wheels to increase 
its ability to ride over bumps. ‘The 





YC-134 Specifications 
WING: 


Votal wing area .. 1,235 sq. ft. 


Wing span : 112 ft. 
Height 34 ft. S.5 in. 
Length §2 ft. 5 in. 


POWER PLANT: 


Iwo Wright R3350 turbo-compound 
Power—normal rated . . . 
2,600 hp. at sea level 


Power—take off 3.500 hp. at sea level 
Propeller—two tour-bladed Acroproducts. 


WEIGITT: 


RC eee 66,600 Ib. 
Pav load Shy Sey 25,000 Tb. 
Weight empty 41,600 Ib. 


MISCELLANEOUS: 


, J Se 190.10 in. 
Wheelbase 320.00 in. 











ompression load bearing leg of the 
nose wheel is hinged at the top to 
low it to swing aft under longitudinal 
loads 

\ solid tension membcr is hinged to 
the fuselage well forward of the axle. 
This hinge is the center of rotation tor 
fore and aft and vertical movement of 
the wheel. Because of this design the 
nosewheel can ride over bumps higher 
than the axle 


Low Level Supersonic 


Gust Effects Tested 

First phase of Project Sniff, a study 
of gust cffects on low filving supersonic 
aircraft, las been completed by Nor- 
throp Aircraft Corp. under a USAF 
contract for a two-phase flight test pro- 
gram. 

Objectives of the project are to: 

e Estimate gust load factors for design 
of supersonic close support aircraft. 

e Determine intensity and frequency of 
gusts in various terram and weather 
conditions. 

e Record psychological and _physio- 
logical effects of gusts on test crews 

e Obtain data to be used in design of a 
terrain clearance indicator for jet air- 
craft. 

IHlundreds of hours of data reduction 
remain to be done before first phase 
icsults will be understandable. The data 
were Observed in over 50 low level 
flights near Edwards AFB. Average 
flight duration was 14 min. In cach 
flight more than 18,000 data readings 
vere taken. The 230 hr. of test flights 
i. naining in Phase 2 will be planned on 
the basis of Phase 1 results. Study ap- 
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er-Rammah’s self-moving egg 


Join two flat pans; fill with an incendiary mixture; add 

a tail; propel by two large rockets. In A.D. 1280, 

Arabia's Hassan er-Rammah, gazing centuries ahead, 
proposed this ovoid in his ‘*The Book of Fighting on Horseback 
and with War Engines."’ 


Tolay, rocket-powered ordnance is foremost in American 
defense...and Aerojet-General Corporation is foremost 
in rocket power. Aerojet's solid-propellant rockets are 
used on the Sparrow and Regulus and on the 

newest, most advanced American missiles. 


A Subsidiary of AZUSA, CALIFORNIA 
The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 


We invite you—the engineer, the scientist—to participate at Aerojet in 
the creation of tomorrow's realities from yesterday's dreams. 















CINSEAL 


WIRING ASSEMBLIES SEALED 
FOR ENVIRONMENTAL PROTECTION 













oa ® 
—- 


Here is the ideal protection for wiring assemblies 
requiring a high degree of environmental resistance 
without the use of metal conduit. 

Scinseal. originated and developed by the Scintilla 
Division of Bendix*.is a multi-purpose thermo-plastic 
material designed to protect and seal vital wiring 
assemblies from every operational hazard. 


Can be tailored to meet 
individual needs and purposes 


By the combination of plasticizers. stabilizers, 
pigments and fillers. Scinseal has been formulated to 
meet the requirements of many adverse conditions. 

For example, one usage may require low-tempera- 
ture flexibility. while another is concerned primarily 
with a high temperature condition, and still other 
applications may present fuel and acid problems— 
or perhaps a combination of all of these character- 
istics is the desired result. 

That is why Scinseal is virtually a miracle material, 
for it can be “tailored” to meet a wide range of 
requirements, and at the same time, minimize the 
weight of the finished product. 

Seinseal can be provided in a variety of solid 
colors. and can be hot stamped to provide positive 
identification. Many electrical connector adapter molds 
are available, as well as the T’s. Y's and variable 
molds necessary to provide reliable assemblies of 





Scinseal is used in such specialized fields as underwater 
devices, ground radar equipment, missile control wiring. 


SCINTILLA DIVISION OF BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 


Send rv 


DIVISION 


any configuration. 
Detailed information and data on Scinseal available 


on request. 





“TRADEMARK 
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proach to gust load prediction is sta 
tistical rather than functional 

Standard all-weather electronic equip 
ment, nose fucl tank and radar ob 
server cockpit were removed to make 
space for mstrumentation. Manomcectet 
ports and flow direction vanes (sec 
photo) are mounted in a nose boom to 
pick up flow changes for correlation 
with accelerations and stresses measured 
elsewhere in the airplane. High speed 
movie cameras record the beating taken 
by the pilot in gusts. 


Cy 
\\! | 
inl 


a 


Plastic Cylinders 
Made at Low Cost 


Los Angeles—Machine designed In 
Pastushin Aviation Corp. for GER 
glass fibre resin) process 1s turning out 
plastic cvlindrical shapes at low cost 

Phe new machine (see above) with 
six tubular molds rotating at high vclo« 
itics produces plastic shapes with ex 


ceptional strength, umiformity and 
tolerances by centrifugal action (M 


heb. 29, 1955, p. 35.) 

It distributes controlled amounts of 
resin and chopped fibres simultancously, 
turnmg out parts as large as 10 ft 
long and 44 in, dia. It accurately forms 
parts “out of round” as much as 20) 
between major and minor axes and 
molds integral stiffeners into them 

I'vpical “applic itions for the GIR 
machine's capabilitics are missile and 
jet engine contamers, mince sweeping 
floats, aircraft fucl ‘tanks, missile bods 
componcats, chemical containers and 
various commercial items. I xperimental 
production on components is underway. 
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0 8 16 24 32 40 an 
hours to failure 


Avion's “High Reliability” program is fundamentally a 
philosophy of plus performance .*. . derived in large 
measure from a bold concept of design simplicity. 


It's just that simple! 
The féwer the number of components required for any 


electronic system—the longer the life expectancy of 
effective performance. 


High Reliability has been achieved for missile guidance, 
fire control, infrared seeker, and other systems . . . largely 
through the application of this design concept. The relation- 
ship between simplicity of design and plus performance 
is firmly established at Avion. 


And this relationship is sound, whether the electronic 
system is designed for the military, or for industrial use. 


Investigate the career opportunities in our expanding organization. 


AVION —_ QA Cf investries 


DIVISION 
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Aircraft Bearings by Fafnir 


Products that reflect close collaboration 
with the aircraft industry 
for nearly 30 years 
















DSRP SERIES AIRFRAME 
CONTROL BEARINGS 


These bearings offer “the most 
capacity for weight and size”... 

@ series that is clean in design and 
balanced in capacity. Their features 
include a full complement of precision 
rollers, large roller-to-race contact 
oreas on both inner and outer rings 
plus exceptional protection against 
possible damage to seals in case 

of severe misalignment. 


JET ENGINE BEARINGS 

























Y-PWI SERIES , EXTRA SMALL SERIES BEARINGS 


CYCLIC PITCH 
CONTROL BEARINGS 


Especially designed for swash plate 
applications in helicopters, the Y-PWI 
series consists of a matched pair of 
thin section, angular contact-type 
bearings equipped with Fafnir 
patented Plya-Seals. All exposed 
surfaces as mounted are cadmium 
plated. Bearings are prepacked with 
lubricant conforming to the latest 
military specifications. 


Designed for use on actuators, auto- 
matic pilots and other precision aircraft 
instruments, the extra small series 
bearings ore available in metric bore 
sizes down to 4 mm and in inch sizes 
to 's. They are also ovailable with 
standard, specicl or super-precision 
tolerances in various constructions 

and they can be fitted with various 
combinations of seals ond shields. 






















BALANCED-DESIGN SERIES : . TORQUE-TUBE TYPE BEARINGS 


— y . The KP-BS Series was developed 
This is the only series of rod end ‘ - es } specifically for hinge applications 
; and push-pull controls where saving 
in weight is essential without any 
reduction in bearing capacity. The 
self-aligning feature plus Plya-Seals 
permit simplification of application. 
The Plya-Seals are retained by 
stoinless steel snap washers. All 
exposed surfaces as mounted 
are cadmium plated. 


control bear $ th three-way 
balance desig 
and copacity without ex 
In the series, there ore thre 
high copacity ro 
ower-operated contro! systems 
two sizes of t bearing rod 


s with high strength shanks for 






operated contro! systems 


hrdahs ht hhbdhbhhshashhbdhds it 4) 


FAFNIR 


AIRCRAFT BEARINGS 





BSOODD SERIES BEARINGS 


Positive protection against 
contaminants and retention of 
lubricant are the outstanding 
features of this extra thin section, 
torque tube type series. These \ 
advantages make possible the use of 
simply designed, space and weight - 
saving housings. Shields are 
non-metallic, close-clearance type. 
All exposed surfaces as mounted are 
cadmium plated. This series is 
dimensionally interchangeable 
with the B500 series. 
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Pressure Suit at 198,770 Ft. 


Air Research and Development Command's new emergency partial pressure suit comes in 
two versions—MC-3 for bomber crewmen and MC-4 with built-in anti-gravity suit for 
fighter pilots. Biggest improvement is that pilots wearing the suit do not have to learn to 
reverse breathe as they did with the ‘T-1 suit. Maj. Arnold I. Beck is shown wearing the 
MC-4 suit as he sets altitude record of 198,770 ft. in an altitude test chamber at Wright 


2¢ 


Air Development Center, Ohio, (AW Dec. 24, p. 26) 
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FIRST 
RESEARCH 
REACTOR! 


FOR INDUSTRIAL 
DEVELOPMENT 





Peacetime use of atomic énergy has 
become a reality,thanks to the devel- 
opment of the first nuclear reactor 
designed for private industrial re- 
search by Atomics International, a 
division of North American Aviation 

Research Welding congratulates 
Atomics International on this tre 
mendous achievement and is proud 
to be a subcontractor to such a for 
ward looking concern 

Research Welding’s unparalleled 
skills in metal fabrication of tanks, 
spheres and components are available 
for experimental and development 
work in the construction °} missiles, 


atomicstructures and sub-assemblies 
Let us analyze your problem. Call or 
today for informatior Neu witra-~modert 
plant now under construction will pr 


even greater factiities for the scient 
opment of your special projects 





f 
HESEARLH 


WELDING & ENGINEERING CO., INC 
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Lockheed Plans Test 
Bed, Electra Assembly 


Lockheed Aircraft Corp., beginning 
assembly operations this month for its 
medium range Electra turboprop, will 
modify a Super Constellation to. serve 
as a four-engine test bed for the Allison 
501D13 engines that will power the 
airliner. 

Ihe four engines, which will be 
equipped with Acroproducts 606 four 
bladed propellers, are commercial ver 
sions of the Allison 156 that powers 
the C-130 Hercules. ‘Vhe engine de- 
vclopes 3750 eshp 

Lockheed’s goal is to pile up over 
1,000 flight hours on the engine-pro- 
pelled combinations under hot and 
cold weather extremes at altitudes up 
to 30,000 ft. 

blights of the Constellation test bed 
will begin in July, six months before 
the Electracis scheduled to take to the 
air, This “head start” plan is part of 
the Lockheed-Allison program to log 
$00,000" engine hours before the first 
electra delivery. 

Lockheed reports “excellent results” 
on the first phase of the program du 
ing which a single ‘156 engine was 
modified to resemble the commercial 
version and flown in a Constellation 
test bed. ‘This airplane now is being 


Break-Through 














Helicopters Supply Mid-Canada Line 


Sikorsky $-55 helicopters of Royal Canadian Navy Antisubmarine Squadron HS-50 take 
off from a marshaling base at Knob Lake in Northern Quebec on a supply mission for 
sites on the mid-Canada warning line in Labrador. Six Navy helicopters were among 40 
supplied by the RCAF, USAF and private operators to help complete the stations by the 
first of this vear. Helicopters filled in for fixed wing aircraft which had been unable to 
land on thinly iced lakes. ‘The Navy helicopters have averaged 8 hr. daily in the air. On 
one recent 10-day mission, an $-55 carried steel riggers and ‘radar technicians to the line, 
carried 400 ft. of 3-in. plumbing pipe, a ton of lumber and diesel fuel and other caggo in 
short trips from a lakehead loading area to the stations. Total air time. was 52 hr. and ton 


mileage was 1,390. 





> Two major barriers in aircraft maintenance 





Maintenance 
Cost Barriers 
with CEE-BEE 
Specialized 

Aviation Chemicals 


are the man hours required to perform a job 
and the “out of service” time of the equipment. 
Cee-Bee aviation chemicals minimize these two 
important cost factors. Field results prove CEE-BEE 
products and methods require less time and 
give superior and long lasting results. 
Our engineers and on the job service representatives will 
help you solve your maintenance problems. 
write for free brochure. 





CER-BEE’s 1-2-3 exterior cleaning and brighten- 
ing method is fast and economical. Stops cor- 
rosion. Lasts up to 10 times longer than regular 
polishing methods. 


CseW@/aes | 
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CEE-BEE's products and methods for desealing, CEE-BEE's hot or cold tank engine cleaning vir- 
structural repair and resealing ftegral fuel tually eliminates hand cleaning. Gives maximum 
tanks are GUARANTEED! Results show great cleaning -- removes stubborn sludges, varnishes 
dollar savings and carbon 


CEE-BEE CHEMICAL CoO., INC. 


9520 East CeeBee Drive 
Downey, California 
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The Lear LC (Latitude Compensating) Compass has: 


CTS —completely transistorized system — for longer life, elim- 
ination of tube unreliability, and significant reduction in 
weight, space, and power required. 

DOS-—direct output synchros—right on the outer frame of 
gyro to eliminate backlash and signal inaccuracy due to servo 
gear trains. 

OTP—only two package system — for ease of installation and 
maintenance, greater compactness, and reduction of weight 
because of minimum inter-connecting cabling. 
ILC—internal latitude compensation —for accurate perform- 
ance at any point on the earth’s surface. 

PCS-— printed circuit system —for greater dependability and 
reduction in weight and cost. 

ASG-—all steel gyro—exclusive design reduces variation in 
drift due to. temperature change; provides free drift of less 
than 4 degrees an hour. 





ADDED 8 
NEW “POINTS” 
TO THE p 
COMPASS y 


4 


DMO — dual mode operation — providing a “slaved” mode for 
areas of normal magnetic flux, and a “free” mode for areas 
of magnetic disturbance. 

LIC—lowest.jn cost—considerably less than any other compass 
of its type. Yet) the Lear LC exceeds every performance speci- 
fication laid down by the Bureau of Aeronautics, U.S. Navy, 
for the MA-1 type of compass. 


s 


LEAR LC COMPASS 


Gyro-stabilized com- 
pass system providing 
accurate directional 
heading and autopilot 
control for aircraft 
under all conditions 
anywhere on the globe. 






(eae on BAND MAPIOS DiviS/ON, GRAND RAPIDS, MICH GAN 
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A jet-propelled “camera strike” pays off—as a Navy “eye” 
streaks in low under enemy radar—zooms to proper height 
—drops its flares and snaps intelligence pictures. Clear 
pictures are assured, despite the extreme speed, because 
Librascope photo-reconnaissance equipment is part of the 
mission. But getting the picture is only part of the job. 
The data must be correctly interpreted back at home base. 
Here Librascope photogrammetric equipment assures 
final success of the mission. 





encineers...learn about Librascope's 
new creative “Project Development Teams”... 
write Don Webster, Chief Engineer 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


Sightseeing at 7OO m.p.h.-NAVY STYLE 








Librascope is noted for important developments in mili- 
tary science, including pilot and navigator viewfinders, 
eriscopes, fire control systems and a >orne computers. 
This real has been baile on advanced Pes, ee 
skills in optical, electronic, mechanical and analog/digi- 
tal computer technology. If you are concerned with mili- 
tary or commercial projects—specialized engineering 
persormel and exceptional facilities are available to you 
ut Librascope for research development and production. 


IBRASCOPE 





LIBRASCOPE, INC.- 808 WESTERN AVE.- GLENDALE. CALIFORNIA 











fitted with a single 501D13, and _ its 
first flight is scheduled for next month 

‘To prepare for assembly Lockheed 
has negotiated over 2,700 purchase 
commitments totaling more than $100 
million. 

Material worth more than $2.5 mil- 
lion has already been delivered. 

Initial assembly operations involve 
wing skins, wing beams and _ trailing 
edge assemblies. Main wing box beam 
picces and fuselage structures will fol 
low in Fcbruarvy. 

Production awav from. the main 
plant includes: Lockheed, Bakersfield, 
tail assemblics; Maywood, small sub 
assemblies: Rohr Aircraft, San Diego, 
power package; ‘Temeo Aircraft, Dallas, 
wingtips and wing trailing and Icading 
edges: Micnasco, Burbank, main landing 
gcar assemblies. Final assembly is sched- 
uled for August. 

The first Electra will go to engineer 
ing flight test in December and will fly 
January, 1958S. 

Other Electra developments: 

e Design Consultant Henry Drevfuss 
will show Electra customers how cabins 
will leok by means of a dollhouse-size 
model of half sections, complete with 
carpet, scats, windows, drapes, and in 
tcrior linings: in various colors and 
texture arrangements. 

e Passengers walking down the _ aisle 
will be kept free of sparks by a network 
of wires in the carpet underwebbing 
to ground static electricity. 

e New nose gear that can be disen 
gaged for ground handling so that it 
turns freely in its socket will be used 
When fowing tension is removed, the 
wheel returns to normal. 


Coating Provides 
“™ ~~ 
Fog-Free Surface 

Burbank, Calif.—Sicrracote, an clectri- 
cally conductive coating developed by 
Sicrracin Corp. for heating surfaces of 
aircraft transparent enclosures, is now 
being applicd to prototype versions of 
canopy plastic side panels for the Con- 
vair F-106A and the Air Force’s new 
MA-1A pressure helmet visor. Purpose 
of the transparent coating is to provide 
a fog-free surface with a minimum of 
optical distortion. 

If the Sicrracote panels for the 
F-106A_ successfully pass: qualification 
tests, now underway at Convair, San 
Diego, they are projected for the tan 
dem-seat I-106B trainer and the side- 
by-side seat Tl'-102 trainer. 

Sicrracote visors for the MA-IA 
pressure helmet have been supplied to 
Wright Air Development Center's Acro 
Medical Section under a research and 
development contract and are now 
under test there. ‘The helmet was 
designed by Bill Jack Scientific Instru- 
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onents 


FOR EVERY SYSTEM 
APPLICATION 





KEARFOTT offers the systems manufacturer the 
most complete line of precision made components 
available anywhere. Quantity production 

enables quick deliveries and reasonable prices 
SYNCHROS— Transmitters, Control Transformers, 
Resolvers, Repeaters, and Differentials in 

Bu Ord Sizes 8, 11 and 15. High Accuracy and 
environmental! resistance. 

SERVO MOTORS— High torque, low inertia Servo 
Motors, Inertial and Viscous damped Servo 
Motors, in Bu Ord Sizes 8, 11, 15, 18 and 23 


TACHOMETER GENERATORS — Available as 
damping generators, rate generators and 
integrators. They feature high output to null 
ratio and extremely linear outputs. Temperature 
stabilization may be provided 

GYROS— Directional, floated rate integrating, 
free, vertical, and spring restrained rate gyros for 
all airborne navigation, stabilization or fire 
control applications. 
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Bulletins giving physical 
and technical data of the 
various Kearfott Products 
will be sent on request. The 
Kearfott organization is 
available to assist in the 
development and 
manufacture of other 
precision componcnts you 
may require. 


earfott 


@2 GUBSIDIARY OF 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Soles ond Engineering Offices: 1378 Moin Avenve, Clifton, N. J 
Midwest Office: 188 W. Randolph Street, Chicago, Ili. South Central Office: 6115 Denton Drive, Dollos, Texos 
West Coast Office: 253 N. Vinedo Avenve, Pasodena, Collif. 
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AIR-TURBINE DRIVES... 





The Answer to Jet Age 
Accessory Power Problems 


The need for hydraulic. eleetrie. and 
mechanical power multiplies with every 
major advance in aireraft’ performance. 
The high air speeds of today’s jets demand 
more hydraulic power for aerodynamic 
-urface and braking control. Widespread 
use of electronic equipment has greatly 
inereased electrical requirements. The 
blistering surface heat of high-performance 
planes only compounds the problem. Not 
only must today’s designer plan an acces- 
-ory system that can meet increased power 
requirements, in much less space, but he 
must be sure it can operate in het en- 
vironments. 

Some accessory equipment now in ure 
is grossly affected by heat. Direet drives 
ittached to the engine. bydraulie motor 
drives. and = gas turbine units 
(GTPU's)-—are 
high ambient temperatures. In. addition, 


power 
extremely vulnerable to 
they generate so much heat in operation 
that a method of removing the heat must 
he employed. Other limitations. such as 
inadequate lubricants. heat pumps. ot the 
absence of extremely high-temperature 
metals may preclude the use of these 
methods if thermodynamic requirements 


continue to grow, 


Heat Problem Changes 
The Design Picture 


The heat problem h is become so Corn. 
plex that top engineers now realize the 
importance of integrating the accessory 
system as part of the basic powerplant 
and airframe design effort. In the absence 
of adequate alloys to withstand high skin 
temperatures, designers’ now see the ad- 
vantage of installing thermal-conditioning 
equipment and airducts as part of the air- 
frame design in order to cool surface areas 
as well as internal components. 

As a reliable, convenient source of com- 
pressed air, the jet engine provides the 
way to solve many of these problems. Air. 
extracted from its compressor, can be 
dueted to nearly any part of the aircraft 
-urface for purposes of cooling, boundary- 
layer control, and deicing. Since the weight 
of this equipment is chargeable to the air- 
craft mission, it becomes practical to use 
the common energy source compressed 
air—for operation of the plane's entire 


accessory system, 


Air-turbine Drives Permit 
Integrated System 


This trend casts new importance on the 
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role and selection of accessory sy¥stems. 
With a compressed air supply alrefdy in 
tegral with the airframe. the use/ of air- 
turbine drives permits more effative in- 
tegration of the airframe and the accessory 
system. In many installations, the same 
air-used in the existing airduet system 
can be usedsto spin small turbine heels 
mounted on shafts. These. in turn, drive 
generators, hydraulic pumps. fuel pumps, 
thermal-conditioning equipment. mechan- 
ical actuators, and other accessories. 








| COMPRESSOR 


r— BLEED AIR 


Serene 


AIR TURBINE —* FOR 
ORIVE ACCESSORIES 








Turbines Run on Air Ducted from Compressor 


Operating on this simple prineiple. air- 
turbine drives can_ effectively perform 
nearly every accessory function aboard 


jet or turboprop aireralft. 


Simpler Construction— 
Greater Reliability 


Air-turbine drives are inherently more 
reliable because they require fewer moving 
parts than any other method of generating 
power. Only one efficient, rotating turbine 
wheel and shaft is required to drive the 
plane’s electrical and hydraulie units. 
Completely automatic operation is ob- 
tained by an integral control system. 
Whenever a load demand occurs, a svstem 
of signaling and actuating devices changes 
the unit's output to meet the power re- 
quirements, 

Reliability of an air-turbine drive system 
is achieved by cross-manifolding — the 
plane's air supply ducts. Through this 
method, all units on the aireraft can 
operate from one or any combination of 
engines. In multi-engine aircraft, failure of 
one or more engines would not mean loss 
of accessory power as long as one engine 


remained to supply bleed air. 


The operating history of units now in 
use, such as those on Boeing s B-5?. shows 
that the simple. comparatively friction- 
free construction of air-turbine drives 
can greatly minimize wear and result in 
lhmiger. more dependable service, In addi- 
tion. they permit more eflective paralleling 
of generators if required, and with a 
eround source of air. can be tested without 


running the main engines, 


Install Where Power Is Needed 





Air-turbines Permit Functicnal Location 


Air-turbine drives and the accessories 
they operate may be located anywhere in 
the plane where power is needed. In the 
B-52, for example, ten hydraulie turbo- 
pumps are distributed in both wings and 
the fuselage close to the point where 
power is needed. Such versatile, functional 
location ts possible because air is relatively 
easy to transport and because it requires 
no return system, 

Located away from the engine, these 
drives can contribute to a sleeker airframe 
design by cutting engine nacelle size and 
reducing frontal areas. Also. by installing 
them closer to the “service area.” short 
hvdraulie and electric transmission lines 
can be used. This results in a lighter and 
less complex system. 

These advantages permit a_ significant 
inerease in aircraft speed and range, or 


payload. 


Forecast for the Future 


Ramjet and Nuclear Powerplants—It is 
expected that air-turbine drives will play 
an increasingly important role in the 
‘uture. In aireraft utilizing a turbo ramjet, 





the turbojet portion of the engine may be 
shut down during the supersonic portion 
of flight. This would mean that no mechan- 
ical power would be available from the 
main powerplants for accessory operation. 
\ pneumatic system, however. could pro- 
vide ACCOESSOFY power under such condi- 
tions, 

Another indication that more accessory 
power will be needed in. the future exists 
in the anticipated requirements for nuclear- 
powered aircraft. Large amounts of power 
may be needed for specialized functions 


asso iated the Remotely 


located air-turbine drives. linked with an 


with reactor. 
auxiliary power unit, could supply a huge 
block of power without a prohibitive in- 


credse in unit weight or size. 


G.E. Pioneered Air-turbine Drives 


General Electric's Aircraft) Accessory 
Turbine Department in Lynn, Mass. is one 
of the nation’s prime suppliers of air- 
tu: bine drives for aircraft accessory power, 

Drawing on G.E.’s vast experience in 
producing industrial and aireraft gas tur- 
bines, this department has consistently 
advanced the state of turbomotive equip- 
ment design. 

Just as General Electric pioneered the 
turbosupercharger in 


Accessory Tur- 


“radical” aircraft 
1918. through the Aireraft 
bine Department. it is now building air- 
the 


turbine drive equipment to answer 
ve 


accessory powel! problems of the jet age. 


G-E Turbopumps and Turbo- 


drives help supply all hydraulic and elec- 
Boeing B-52. Strato- 


histerv to 


tric power on the 
first 


pneumatic-driven 


fortress, aircraft) in use 


power equipment for 
operating its entire accessory system. 
Driven by air ducted from the jet engines, 
G-E turbopumps 
supply 8 gpm at 2650 psi and 60 kva at 100 


and alternator drives 
cps, respectively, They give the big bomber 
power for operating steering. control sur- 
faces, landing gear. bomb-bays, spoilers, 
radar, lighting, and armament. 


G-E Fuel Turbopump 


This tank-mounted, air-driven unit pro- 
vides 86 gallons of vapor-tree fuel per 
minute, giving North America’s F-86D in 
terceptor the extra fuel needed for after 
burner operation. Characteristic of G-E air 
turbine drives, the Afterburner Fuel Pump 
is lightweight and compact and can be 
functionally located in the aircraft. 


G-E Turbostarters 


Another application of the versatile tur 
bine is in the self-contained turbostarter 
(used on the Martin B-57) which starts a 
jet engine in less than 10 seconds 

It is powered by hot pases resulting trom 
the combustion of an easily replaceable 
solid-propellant cartridge. Purbostarters 
eliminate the need for ground power start- 
ing units, minimize logistics problems, and 


increase jet aircralt availability. 





G-E Afterburner Turbopump Gives North American F-86D Instant Power Reserve 





G-E Turbostarter Gives Martin B-57 Quick Starts. G.E. Also Makes Fuel/Air Starters 


Advanced Air-turbine Drives 
Are “In the Works” 


General Aircraft 
Turbine Department. with facilities valued 


Electric's Accessory 
at more than S15 million. is carrving out 
an extensive development program on ad- 
vanced air-turbine equipment. t nits with 
extremely high power-to-weight ratios are 
already in’ advanced) stages of testing 
These programs promise powerful answers 
to accessory power requirements that lie 
ahead, 

To find out how G-F air-turbine equip 
ment can help you now in the’ planning 
hleetric 


Sales 


contact) your General 


& Defense 


the descriptive bro 


stages 
Aviation Industries 
Office of 


chures on the drives you are interested in 


write for 


Tee ee ee ee ee 
| General Electric Co., Section 0231-8, | 
| Schenectady 5, N. Y. l 
| Please send me the following brochures on 
G-E Air-turbine Drives | 
| GEA-5870A Aijr-turbine Drives For Jet | 
| Aircraft 
GEA-6333 Hydraulic Turbopumps For | 
| Modern Aircraft | 
| GER-1088 Gas Turbine Starters For Jet 
Aircraft | 
| GEA-5871A Aircraft Afterburner Fuel 
| Pumps | 
Name | 
| Position 
Company | 
| Street l 


GENERAL @@ ELECTRIC 
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_ Mechanical Products Announces: 


~ MINIATUR 


AIRCRAFT 


CIRCUIT 
BREAKER 


weighs only 1.5 oz., measures only 1-13/16 inches in length 








| i - _, PUSH BUTTON 

| ; _ __>_ RETURN SPRING 

| <— MOUNTING BUSHING 
| | ; : CASE 

| S AY t S S PA C c MECHANICAL LATCH 

| = : _ TRIP SPRING 


| 1: . THERMAL LATCH 
| Meets Military Performance Requirements cad emueiiien 
: > ROCKER 
= CONTACTS 
THERMAL ELEMENT GUIDE 
<= TERMINAL SCREW 
<> TERMINAL 


Send them higher and farther . . . with better pro- 
tected electrical systems. MP-700 Series—the 
important new development in breakers—is so 
small you can use many more and still end up 
with less weight. Give circuits individual protec- 
tion instead of grouping. Performs in accordance 
with MIL C-5809 B (ASG). Self-cleaning contacts. 
Industry developed equipment (IDE) approval Write for detailed Spec Sheet No.AW-1 
issued August 31, 1956. 


MECHANICAL PRODUCTS, INC. ¢ JACKSON, MICHIGAN 
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ment Co., Solana Beach. Calif. 

\ Sierracote pancl also.ts being tested 
at Douglas’ k:1 Segundo Division fot an 
anti-fogging application on the H4D 
Skvrav. ‘This is an insert panel used 
in conjunction with the present canop' 
panel to avoid extensive retrofit 

Sicrracote applications are also being 
considered for the plastic side panels 
of pilot’s enclosure on the Douglas 
C-133A. and for the overhead trans 
parent portion of Pacific Airmotive 
Corp.’ Learstar executive transport 

In the C-133A installation, the coai 
ing would be utihzed to replace the 


present hot air defogging svstem In 
the Learstar the coating would be 
used solely as an infrared reflector to 


reduce solar” heating and provide a 
cooler cockpit. In such an application 
it is possible to get up to 85° infrared 
reflection, Sicrracin claims, if hght 
transmission is not of primary impor 
tance. WADC’s Materials Laboratory 
is evaluating a similar use for a pro 
tective heat-reflecting fire-fighting 
helmet visor . 

Sicrracote is applied to polyester 
plastics and is incorporated in a vinvl 
laminated construction to protect. the 
coating from abrasion.  Siecrracote sup 
plics a flat plastic laminate complete 
with leids for connecting to the ain 
craft power supph \ sensing clement 
installed on the surface or imbedded 
in the vinvl). automatically controls 
heat input to the panel. Anv forming 
or machining of the pancl is per 
formed by the plastic fabricator to 
provide a finished part. 

The coating may also be applied to 
glass surfaces, Sierracin savs, and meth- 
ods of coating protection for such 
ipplication are being developed. 

Approximately 70 light) transmis 


sion is obtained with Sicrracotc It 
mav be applied in resistivities of 5 to 
20 ohms per square area. It may 


also be applicd with a gradient. resis 
tivity to compensate for non-rectan- 
gular heated areas. 

| For anti-fogging applications, Sicr 
racote normally requires a heat out- 
put of one to two watts per squarc 
inch, although laboratory tests have 
indicated that the coating has power 
handling capacity considerably in cxcess 
of this, Sicrracin says. ‘This indicates 
that anti-icing applications may be 
possible, although this phase of re- 
scarch has not vet been thoroughly 
investigated by Sierracin. 


Ultrasonic Measuring 
Devices Developed 


Los Angeles—Development of two 
new ultrasonic liquid measuring devices, 
a level indicator and flowmeter, - fot 


missiles and aircraft, were revealed? by 
Dr. W. Welkowitz, Gulton Industrics, 
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This indicator, part of an 
Automatic Navigational 
System, contains 6 synchros, 
2 motors and 2 motor genera- 
tors—all Clifton Size 10 units. 

These units (and 2 mechanical differentials) are built 
into 4 independent, intercoupled servo loops. Weight 
of these 4 loops plus gears and gear plates is less than 
2 Ibs. 

The main reason for the lightness of Clifton synchros, 
and hence the lightness of systems built around Clifton 
components, is that no unnecessarily heavy materials 
are used in their manufacture. 

When it is a question of highest accuracy with the 
least bulk and weight, look to CPPC rotary components. 





*K If this system had been built 
with our latest Size 8 synchros, 
weight would have been brought 
to about 1's dbs. 


Look to CPPC for Synchro Progress 
bs bs 


CLIFTON PRECISION PRODUCTS CO., INC. Clifton Heights, Pa. 
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This is the actual size of 


t 


strong. The %e" unit is 
proportionately larger. 


D 
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hits N e W * absolute positive lock... 


; full shear strength 
Pastushin Full-Shear * automatic spring ejection of 
stud...no prying to free panel 
Stress Pa nel * curved panel is no problem 


Fastener does * only two assemblies (self- 
retained)... stud and retainer 


what qd pd nel * no special installation tools... 


fastener should do Phillips head recess 


Available now 
in quantity! 


Fastens and unfastens a panel 
faster and easier than 


any other fastener on the market! 


Check these important features: 


Full Shear Strength... stud design transmits full shear 
strength equal to NAS-547 specification, and/or 
NAS 334-335 close tolerance bolt 

Positive Mechanical Lock ... when stud is seated, it’s 
locked! Visual inspection assures safe lock. 


Automatic Stud Ejection... when stud is released, it is 
he 4” fastener assembly automatically spring-ejected from the retainer, allow- 
.. tiny, lightweight and ing panel removal without forcing or prying. 

Curved Panels offer no problem...small radius of entry 
of stud into retainer assembly allows installation and 
operation on surfaces of less than one inch radius. 


Double Lead Stud Thread... assures top performance 
and trouble-free long service life 

Materials and Finishes ... critical bearing surfaces are 
of CM steel, heat treated to rigid specifications. Steel 
parts are cadmium plated, aluminum alloy parts 
anodized. 


Write for complete information on Pastushin’s Full- 
Shear Stress Panel Fasteners, designed for high- 
strength and simplified securing of access panels and 
equipment on modern aircraft. 


PASTUSHEN INDUSTRIES, INC. 














5651 WEST CENTURY BOULEVARD, LOS ANGELES, CALIFORNIA 
Affiliate Companies 
PASTUSHIN AVIATION CORP. | HAWAIIAN AIRMOTIVE, LTD. 


Los Angeles, California Honolulu, Hawaii 


EVELOPERS AND MANUFACTURERS OF AIRCRAFT FASTENERS 








Inc., Metuchen, N. J., at Perlmuth 
electronics Associates’ second annual 
Instrumentation svinposium 

Gulton’s liquid level indicator has 
been obtained by Douglas Aircraft Co. 
for evaluation in ground test of the 
Thor intermediate range ballistic mis- 
silc. In this application the indicator 
will measure liquid oxygen and JP-+ 
fucl levels. 

The instrument functions indepen- 
dently of temperature by making a con- 
tinuous measurement of acoustic impe- 
dence of the liquid, giving a continuous 
correction for density Calibration is 
performed only initially because it is 
independent of the liquid being meas- 
ured 

Measurement is performed through 
the tank wall and liquid with an ultra- 
sonic pulsing svstem. Rate of pulsing 
is a measure of the liquid height. 
Pulse goes through the liquid, is 
reflected from the liquid surface, returns 
to transducer, and retrggers the trans- 
muittet 

An\independent svstem pulsing across 
the tank (fixed distance) corrects for 
sound velocity, so that bv relating both 
measurements (pulsing in the liquid 
and across the tank cross-section) the 
absolute height of the liquid is obtained 
independent of the liquid’s acoustic 
properties. 

Gulton’s flowmeter is an_ ultrasonic 
beam deflection svstem which has a 
built-in correction for acoustic impe- 
dence so that the output reading is a 
measure Of mass flow and is independent 
of the acoustic velocity in the liquid. 

Ihe entire svstem is located out- 
side the pipe. Ultrasonic beam is 
projected at an angle across the pipe 
and is picked up bv a differential crvs- 
tal transducer. low of fluid causes a 
change in the angle of the beam and 
this change 1s proportional to the flow 
velocity. This produces an unbalanced 
output on the pickup transducer. An 
auxiliary sensing system — measures 
acoustic impedence directly across the 
pipe. By relating the beam deflection 
output and the impedence measure- 
ment the truc mass flow is obtained 
tor any liquid being used 


Kidde Gets Contract 
For F-27 Pneumatics 

Pneumatic system responsibility for 
the Fairchild F-27 Krendship turbo- 
prop transport is being handled by 
Walter Kidde & Co., Belleville, N. J. 

Specifications call for two Kidde 2-D 
compressors, cach developing 3,300 
psi., 2 scfm. at sea level. ‘The compres- 
sors are powcred from gear boxes driven 
by the 1,600 shp. Rolls-Rovee Dart 
engines. 

Lhe pneumatic svstems are expected 
to result in weight saving of 100 Ib. 
over comparable installations 
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ow to make your 
automatic heat-treating and 
hardening even more automatic 


..-at no extra cost 


molten steel to assure equal distribution of é 


sted continuous operation is the key to 
alloys, uniform temperature and improved 


profitable automatic forging production 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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lines. Especially in high speed heat-treating 
and hardening operations. They're extremely 
sensitive to changes in chemical composition 
and structure of steel used. Interruptions to 
make tests or adjustments slow production, 
increase costs, reduce the advantages of auto- 
matic operation. This makes the uniformity 
of the steel you use an even more vital factor. 
The more uniform the steel, the steadier the 
production and the greater the potential you 
can realize from your automatic equipment. 

You can get the utmost in uniformity, and 
automatic Operation—at no extra cost—by 
using Timken“ fine alloy steel, Uniformity is 
constant from bar to bar, heat to heat, order 
to order. 

We take many extra quality-control steps 
to assure this uniformity. For example, the 
Timken Company uses‘a magnetic stirrer for 


working of the slag. It’s the first installation 
of its type in the United States. 


To further assure uniformity, your order of 
Timken fine alloy steel is handled individually. 
We target our conditioning procedures to 
meet your end use requirements. Each bar is 
stamped to identify the heat it came from. This 
limits variations within an order as well as 
from order to order. And every heat is ex- 
amined spectrometrically to insure uniform 
grain size. 

To make your automatic heat-treating and 
hardening operations even more automatic— 
at no extra cost—always specify Timken fine 
alloy steel. You'll get money-saving per- 
formance and uniform results every time. 
The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable 


address: ‘““TIMROSCO”, 





New Jig Is Designed 
For DC-3 Galleries 


Melbourne, Australia—An economical 
new pg has becn!designed and manufac- 


tured by engmeécrs of NacRobertson 
Miller Airlines Litd.. a Western Aus 
tralian airline operator of Perth, Weest- 


crm Australas’ The designed 
tor-building and aligning the plumbimg 
gallery of DC-3 aircraft 

Its introduction means a big 
in the time taken to install the plumb- 


ing gallerv. At the same time it 


Hew Jig Is 


SaVINg 


illows 
1 much Iigher degree of accuracy in 
the installation work. Cost of construc 


tion of such a jig iy extremely low and 
the use of the jig is expected to result 
moa Standardization of all the DC-3 


plumbing galleries at major overhauls 
The chicf engineer of NlacRobert- 
son Miller Airlines Ltd. said the neces- 
ity for developing a fusclage and center 
ving plumbing jig for DC-3 galleries 
vas brought about by the numerous 
discrepangics cncountcred when using 
no unserviccable line as a template for 
the replacement linc. The gallery con- 
tums all the fuel, hydraulic and instru- 
pipe lop photo (night) 


hows center wing lines at leading edge 


nent lines 


onnector plate; bottom view details 
rangement at nacelle end of wing 


cnter section 
[he plumbing gallery jig provides an 











A little pull 
in the right 
place... 





ROBINSON . 


““ssaum wire twister 
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Aircrafts’ Who’s Who Reports 


A cross section of the Who's Who in 
the aircraft industry—including Doug- 
las, Allison, Fairchild, Grumman, Mar- 
tin, Republic, Canadair Ltd., Pratt and 
Whitney among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 66%. This saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
the wire by pulling it into a 50° bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety — fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all Kinds. 

List price is $19.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
S494, 2516 Crosby Wavy, North Sacra- 
mento 15, California. 








... Saves 
* the usual 
wiring costs 


the 
ROBINSON 


wire twister 
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#1 Safety Factor for Jet Engines .. . 


the ONLY Tester for EXACT HEAT & R.P.M. MEASUREMENT! Nees 


. +e ~ 
Stine © ods. 
rae vo 4) 





Tests EGT System Accuracy to 
=+4°C at Test Temperature 


(functionally, without running the engine) 


Tests RPM Accuracy to 
10 RPM in 10,000 RPM (0.1%) 


Two of the most 
important factors 
that affect jet 
engine life, effi- 
ciency, and safe 
operation are Ex- 
haust Gas Tem- 
perature (EGT) 
and Engine Speed (RPM). Excess heat 
will reduce “bucket” life as much as 
50% and low EGT materially reduces 
efficiency and thrust. Any of such con- 
ditiofis will make operation of the air- 
craft both costly and dangerous. The 
JETCAL Analyzer predetermines ac- 
curacy of the EGT and (interrelatedly ) 
Tachometer systems and isolates errors 
if they exist. 


The JETCAL is in worldwide use. Used 
by U.S. Navy and Air Force as well as 
by major aircraft and engine manufac- 
turers. Write, wire or phone for com- 
plete information. 


B & H INSTRUMENT 
also makes 


ss vee B & H INSTRUMENT Co., INC. 
3479 West Vickery Blvd. * Fort Worth 7, Texas 


N 





Dayton office 209 COMMERCIAL BLOG... DAYTON, OHIO 
West Coast office 427 EAST GRAND AVE. EL SEGUNDO, CALIF 





wccurate means for rapid plumbing re 
placement and allows a standard to be 
sect from which interchangeable spare 
calleries may be manufactured and fitted 
is replacement components. Such a 
factor is, of course, highly desirable in 
the progressive overhaul of aircraft 

Uhe Austrahan jig consists of a center 
RSJ base to which cight legs are welded 
Phev cnable it to be used for cither 
gallery or plumbing. A series of angle 
iron tees are mounted on the upper 
ind lower sides of the base in such a 
manner as they represent the contour 
of the fusclage mountings for the gal 
lcries 

Kach base is drilled and taped to take 
the Adel clamp attaching bolts in thei 
correct multi-plane positions. Ouirig 
gers are fitted to cach end and at the 
cefiter to accommodate the end con 
nector plates 
fitted for the correct positioning of tak« 
iff points 

By inverting the jig, cither 
uppermost 


Dummy connectors arc 


gallery 


mav be brought Howing 
ibsolute case of access. 

When the gallery is dismantled and 
the connector plates and lower por 
tions of the Adel clamps are in’ posi 
replacement lines may be 
sliding 


tion, the 
formed and fitted to the jig. By 

line in the Adcl clamps to 
particular bulkhead union at the con 
nector plate, alignment can be obtained 
to very fine limits and the center con 


mect it 


nections made with accuracy 

As cach laver of plumbing is com 
pleted, the next portion of the Adel 
clamps is fitted until the gallery is com 
pleted. As the end connector plates 
ire held in their correct angular posi 
tion, the coupling nuts may be finalh 
tightened before the gallery is installed 
n the aircraft. ‘This avoids tool dam 
age duc to the restricted access to the 
coupling nuts 


THRUST & DRAG 


scientific or 





The real value ef any 
professional socicty mecting lies in the 
opportunity. for discussing vour prob 
lems with somebody clse The tech 
nical papers are secondary 

Some dav. perhaps, one of our 
many socicties will recognize that fact 
by scheduling a week-long session dur 
ing which time there will be absolutcl 
nd papers presented, no speeches 
especially after dinner—no_ pre-planned 
panels, no sponsored svmposia 

Instead the society will provide a 
number of rooms with soft chairs and 
1 blackboard and chalk, 


TOONS will 


cood lights. 
pads and pencils 
be mobbed by cnginecrs with conmon 
problems and the talk will be loud 
will be 


Lhesc 


ind energetic And) morc 
wcomplhished than ever could be «by 


sitting in a darkened room, while tor 
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United Air Lines 


After painting, 
infra-red oven 
rolls into 

spray booth. 

30 minutes later 
the truck 

is ready for 
service. 





Saves on painting time & space 


“From a customer relations stand- 
point, our ground equipment must 
look as good as our spotless air- 
craft;) reports Mr. George Lantz, 
United's Chief of Plant Maintenance 
at Midway Airport in Chicago. “We 
were jobbing out part of this work 
because we had limited space in our 
paint shop, but our gear was away 
from the airport for long stretches 
at a time. A Binks engineer helped 
us solve both our time and space 
problems: 


How time was saved... based upon 
previous experience, Mr. Lantz rec- 
ommended the installation of Binks 
equipment and called in Binks engi- 
neers .for consultation. A_ Binks 
“drive-thru” spray booth and drying 
oven were installed to produce fac- 
tory quality, dust-free finishes... 


quickly dried to a mirror-like hard- 
ness. This set-up accommodates the 
largest trucks or several units of 
small equipment. A climate-control- 
ling filtered air supply system was 
also installed in the shop to replace 
the air exhausted through the booth 
and to prevent dust infiltration. 


How space was saved...the drying 
oven was placed on tracks so it 
could be rolled into the booth for 
finish drying or storage when not 
in use. Electrical interlocks prevent 
accidental simultaneous operation. 
Engineering assistance—yours with- 
eut obligation...over 60 years of 
unmatched experience in the manu- 
facture and application of spray 
painting equipment is ready to serve 
you. Call your nearest Binks office 
or write to the address below: 


Ask about our spray painting school 
Open to all...NO TUITION...covers all phases 


~ & | CS 


GUNS COMPRESSORS 


671 


EVERVTHING (04 


EXTRACTORS 





Binks Manufacturing Company 
3116-30 Carroll Ave., West, Chicago 12, Ill. 





REPRESENTATIVES IN PRINCIPAL U. S. & CANADIAN CITIES + SEE YOUR CLASSIFIED - DIRECTORY 
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The Hydraulic Research Dry Coil Servo 
Valve maintains excellent null stability 
under all conditions. 

Stainless steel control spool, centering 
springs, pivots, null adjustments and 
power sleeve are an integral unit with 
no brazed joints. Adjusting mechanism is 
never subject to different coefficients of 
expansion regardless of the range of 
operating temperatures. 

Threshold characteristics are enhanced 
by this integral construction of sleeve 


GREATER NULL STABILITY IN SERVO VALVE 
THROUGH UNITIZED POWER STAGE 


and adjustments, as it assures precise 
alignment of centering springs along the 
spool axis. 

Micro finishes in sleeve-spool assembl) 
keep friction to absolute minimum 
reducing valve hysteresis, and providing 
substantial increase in valve life. 

Maximum reliability of the valve is 
further assured, by triple filtration with 
sharp particle size cut-off; and by dry 
torque motor construction using an en- 
capsulated coil. 





HyprRAuLic RESEARCH 


AND MANUFACTURING COMPANY 


Subsidiary of Bell Aireraft Corp. 
2835 N. Naomi Street * Burbank, Calif. + Victoria 9-2227 


@- SHUT OF 7. ORITY & RE RE SWITCH {- RE ER 


PRECISION HYDRAULIC VALVES AND COMPONENTS FOR FLIGHT CONTROL SINCE 1943 





er at lg Meet: - 


A Pan a ag 


HERE'S A TOUGH 


PROBLEM OF 


nthe SAL pattern. Maybe there should | ACCESSIBILITY 
be more attempts to cut down on the — | 


tured by the remams of last might me omfornnal discussions tned out, 
ospitality and trving to concentrate pardichng the tonal presentations im 
n a dronmg speaker reading a pr the aucitorm 

yired text on-a dull subject Nlavbe more societies should follow 
There is a real problem with thes thie pattem of insisting on 20-n 

ywrofessional mectings It has been naximem oral presentation with a 
culated that an cnginect perhaps a guaranteed question period afterward 

project cngmecnng type, with a broad 

encral imterest—could spend almost 

us cntire professional career attending winiber of mectings 


nectings, cating the same roast chicken Lhe mectings are essenti mit ma 


nd ice cream pic, listening to the f their appurtenances aren't 
une general or admiral or high civilian : a ‘ 
ficial recast the past vear’s progr Canadair Rolls Out CL-28 
» Stale prose *.* . . . 
 eegh sapeagelene st "Ee aaa Maritime Search Aircraft 
Al XL, LL tt = » attit i’ ATTA i 
the rare mecting places for people with Canadair CL-2S, piston-cnging 


mnmon wterests who would like noth no oof the Bristol Britannia desaned 
ig better than the opportunity t m for long-range overwater patrol, wi 
mmucate with cach other Hed out at Montreal plant of Canad 
Nlavbe some of the socictics might TT ubsidiam oof General Dynan 
ike a look at the traditional scheduling = =Corp. Plane, largest) ever built in 
t meetings and sce if there isn't a Canada, is on order by Roval Canaduin 
etter way Maybe there should b« \ir Force 
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F-100Ds Shipped to Japan 


Sprayed with a plastic cocoon, North American F-100D Super Sabre is hoisted from a load 
ing dock on the Sacramento River to a barge for terrving to the Alameda Naval Air Station 
dock and transshipment to a Military Sea Pransport Service aircraft carrier for shipment 
to Japan. The supersonic fighters are being assigned to the Sth Fighter-Bomber Group, 5th 
\ir Force, Itazuke AFB, on the southermost island of Kvushu. Planes were flown from 
North American's Los Angeles plant to Sacramento Air Matericl Area’s McClellan AFB. 
Where they were sealed and cocoons applied. ‘Then planes were towed 15 mi. on highways 
to the loading dock. On board carrier, USAF representative checked 24 planes on deck 
three times daily for cracks in plastic coating, which protects them against salt spray, wind, 
sun or rain. Repairs could be made with portable kit. Although F-100 could be flown to 


Japan using aerial refucling, surface transportation is less expensive 
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for some fasteners but easily 
licked with HI-SHEARS! 


co GOOSENECK 


FULL-NOTCHED ADAPTOR SET 


SET — 














Pe INSERT 
SET 











STRAIGHT SET 





—— COLLAR FORMS TO 
SLOPED SURFACE 


Above minimum layout dimensions 
ore for ¥4" diameter Hi -Sheor rivet. 


Because of its minimum 
protrusion, weight and tool 
clearance, the HI-SHEAR rivet is 
installed into critical space 
areas not accessible to other 
high strength fasteners. 


Inexpensive HI-SHEAR Sets 
are available in a variety 
of shapes and sizes. 


HI-SHEAR tools are used in 
standard rivet guns and squeezers 
— eliminating special single 
purpose driving equipment. 


~«~ Write for the 


a Tool Catalog 
t = for tool 
dimensions. 


U.S. ond foreign patents—Trademork registered. 
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If you work with small instrument type bearings 
you'll find this new, authoritative publication an 


extremely valuable and handy source of ae 
data arranged in convenient form for practica 
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LOOK AT THESE FEATURES... 


© A helpful survey article: ‘‘ractors TO CONSIDER IN 
SELECTING SMALL INSTRUMENT BALL BEARINGS.” 

® Acomplete, practical presentation of bearing facts: 

Dynamic and static loads 


Vesna 
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titgages 


Sipe . 
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Types of bearings . 

Materials Lubrication 

Components Radial and Axial play } 

pees solok ie tithe « WRITE TODAY... GET YOUR NAME ON OUR 
PRIME DISTRIBUTION LIST FOR MAILING 





@ Large, clear illustrations. 
@ Big, easy to follow charts. 
® Convenient nomographs and conversion charts. 


® Simple bearing designations make ordering easy. 


NEW HAMPSHIRE BALL BEARINGS, INC., Peterborough. New Hampshire 
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TUBE SOCKET Day 
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SLOTTED tube socket, developed by Collins, gives efficient forced-air tube cooling with chassis or modular tvpe construction. 


Socket Slots Pay Tube Cooling Dividend 


By Philip J. Klass 


Cedar Rapids, la.—Reduction im tube 333 533 t 
. 3355 8S: } } 
failures, biggest single cause of avionK Se, : 33 


equipment unreliability may result 200 rife ees Pees ee i} 7.4 WATTS DISSIPATED 
NY JAN SHIELU ; } 

from use of a new type sox ket tor mun $3 D COOLING =: 31. 25°C AMBIENT SR 

iature tubes $3383 | | i | $3] 

Slots m the tube socket permit forced 


lir to pass between tube and its sSlucld, 


180 





160 PF Tift COLLINS 66J SHIELD 


multiph ing cooling air cilectiveness sev 
-+ NO FORCED COOLING ~ 


eral hundred per cent 
Collins Radio Co. developed — the 
ocket. together with a sunple graph il 


techiigie for predicting forced an flow 
] 


COLLINS 66J SHIELD WITH 30(Ib/hr) = 
20 Baits Hd BE 7100 WATTS OF RANDOM CIRCULATED : 
aE tH Fae ; COOLING AIR (NO BAFFLES) 


see Saas 4 oo 455 


tubes mm new avi 


rates. for mdividina 
mic cquipment. Tt has not been decided 
whether Collins or Svan. which ts 
tooling to manufacture the socket tor 
Collins, will market the device to other 


100 


COLLINS 66J SHIELD WITH SPECIAL : 
SOCKET AND 30(ib/hr) /100 WATTS 
OF FORCED COOLING AIR 


pos EBs 


60 


oe Sees So Saas 


wiomice cquipment mekers 


Heat Is Deadly 


Significance ot the Collins socket is 


eo ae bate a Fae COLLINS 66J SHIELD WITH 
TPE ae eat SPECIAL SOCKET AND 60 
ps nonpeaee it ; (ib/hr) 100 WATTS OF 
FORCED COOLING AIR 


BULB HOT SPOT TEMPERATURE RISE ABOVE AMBIENT — °C 


] 
cmphasized by recent General blectric 40 
tests. under military: sponsorship. which 
provided quantitative evidence on “ -— 
deadly ctftect) of tompecrature on tube 


lite 
kor example, tv pc 3670 (twintrods 





° 


tubes operated at a bulb temperature COLLINS tests show sharp reduction in tube temperature rise with new slotted socket. 
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“TAPE-ON” SURFACE 
TEMPERATURE RESISTORS 


for Temperature Telemetering 


@ NO HOLES TO DRILL — QUICK AND EASY “TAPE-ON" INSTALLATION 
@ OUTPUT UP TO 5 VOLTS WITHOUT AMPLIFICATION 
@ AVAILABLE IN VARIOUS RANGES FROM — 300° to +400 F. 


@ RESISTANCE CHANGE OF 100 OHMS OVER SPECIFIED RANGE 


Trans-Sonics Type 1371 “Tape-on” Surface Temperature 
Resistors are precision resistance thermometers with a platinum 
resistance winding as the sensing element. They may be applied 
to any surface whose temperatures are to be measured. In a 
commutation circuit, they modulate standard telemetering trans- 
mitters without amplification. The new Type 1371 “Tape-on” 
Surface Temperature Resistors may be added to an installation 
using other Trans-Sonics temperature transducers without any 
further circuitry modification. Each resistor is furnished with 
two 6” long fibreglas-covered constantan leads. Write for Bulletin 
1370 to Trans-Sonics, Inc., Dept. 7. 


*Reg. Trademark 





SPECIFICATIONS 


SIZE: %" x He” 


Accuracy: = 2% of full scale range 
Precision: +0.5% of full scale range 


Maximum Continuous Current: 20 ma rms 
(averaged over | second) 


Environmental Operation Conditions 
Vibration: 1” double amplitude, 
0 to 22 cps + 25g, 22 to 2000 cps 
Shock: 100g in ony direction, per para- 
graph 4.15.1 of MIL-E-5272A (10 
milliseconds shock) 
As easy to apply 
as a thumb print. 











For Transducers, See Trans-Sonics 


Tnans- Sonics, IJuc. 


P. O. BOX 328 LEXINGTON 73, MASSACHUSETTS 
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of 115C suffered only 4°7 failures after 
300 hr. operation whereas the same tubc 
opel ited at a tempcrature of 260C sut- 
fered 26° failures over the same penod. 

\fter 3,000 hr. operation, there was 
only S failure of tubes operated at 
115C bulb temperature compared to 
66% forthose at 260C. After 53,000 
hours, the 115C tube failures reached 
only 26°, compared to 76% for the 
260C tubes. 


Controlled Cooling 


Instead of random cooling of the 
cntire avionic chassis, by blowisng or 
sucking air through it, Collins pipes the 
ur through a plenum duct in the chas- 
sis. Cooling air is forced up through 
slots in the tube socket, passing be- 
tween the tube and its shicld, out 
through the top of the shickd and exit- 
ing finally from louvres in the equip- 
ment casc 

lo determine the effectiveness of the 
cooling techmique, Collins ran tests on 
a number of different configurations us- 
ing a 12AU7 (twin-triode) dissipating 
7.4 watts. 

When the tube was operated with 
an old-stvle JAN shicld and no forced 
air cooling, tube bulb temperature rise 
was 1S2C above ambicnt temperature 
(23C), for a total temperature of 205C. 
\t the Ingher ambicnt temperatures 
cncountered im military aircraft. total 
tube temperature would be pushing 250- 
300C. 

On the basis of its extensive tests, 
GE concluded that miniature recciving 
tubes of this type should never oper- 
ite at total temperatures above 165C, 
ind if long-hfe is desired, maximum 
total temperature should not) exceed 
roughly 1LO0C 

When Collins operated the tube us- 
ing its 66) shicld with corrugated liner 
that conducts heat from tube envelope 
to shicld, temperature rise was reduced 
from 1S8S2C to 116C, a significant but 
insufhicicnt improvement 

When forced air at a rate of 30 Ib 
hour /watts power dissipation was ci 
culated around the tube shicld, similar 
to the cooling technique now cmploved 
mM many avioni equipments tube tem 
perature rise was lowered only 16C 
from 116C to 100C). 

But when the same air flow was piped 
through the new Collins tube socket. 
tube temperature rise was dropped from 
116C to a mere 50C, a fourfold im 
provement over th temperature reduc- 
tion achieved by conventional cooling 
techniques When the rate of air flow 
was doubled (60° Ib./hr./100 watts), 
tube temperature rise was reduced to 
37C, Collins tests indicate 

Ihe new slotted tube sockets and 
ssoclited forced air cooling technique 
ppear so promising that Collins already 
is using them in a number of new equip- 
ments now under design. One is an 
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TUBE socket slots (arrows) permit direct 


lorced air cooling of tube envelope. 


integrated commmunications-navigation 
identification (CNI) package being cc 
cloped for McDonnell Atreraft Co 


Tailored Air Flow 


Different amounts of air are required 
to cool different tubes within an equip 
nent and so air flow rates must be tail 
red to an individual tube’s needs. To 
woid the necessity of using a number 
f different tube sockets. cach with 
iffcrent size slots, Collins controls the 
flow by means of the size and/or shape 
4 chassis cut-out into which the socket 

nrounted Seven standard cut-out 
witterns, three for 7-pin. tube sockets 
ud four for 9-pim sockets, provide vars 
ng degrees of closure for the air flow 
lots.m the sockct 

Collins Radio's Harry VI Passiman 
oimts out that no attempt is made to 
cal the socket to the chassis to pre 


cnt air leakage However, the mam 
hassis which sends as a plenum supph 
uct does necd to be moderately well 
caled Collins uses liquid neoprene 
tor this purpose he more tubes there 


rc on the chassis, the less critical the 
ikhage problem becomes since it repre 
cents a smaller percentage of the total 
Nhaust arcas, Passman pomts out 
Collins has developed 1 few sunpl 
harts which cnable an aviome equip- 
ment designer to establish quickly the 


AVIATION WEEK, January 7, 1957 






Tnans-Sanica 
BULB 
TEMPERATURE 
PICK-UPS 


OUTPUT UP TO 5S VOLTS WITHOUT AMPLIFICATION 


« 
@ ACCURATE UNDER 25G TO 2,000 CPS VIBRATION 
@ AVAILABLE IN VARIOUS RANGES FROM —300°F. TO 1500°F. 
@ RESISTANCE CHANGE OF 100 OHMS OVER SPECIFIED RANGE 


Trans-Sonics Type 1300 Bulb Temperature Pick-ups are 
precision high-speed resistance thermometers with a plati- 
num resistance winding as the sensing element. Each Type 
1300 Bulb Temperaure Pick-up is individually calibrated 
and supplied with its own calibration sheet. The tempera- 
ture interval over which the 100 ohm resistance change will 
occur may be as low as 100°F. These pick-ups are designed 
to withstand pressures up to 3,000 psia. When specified 
they can be furnished for installations in corrosive liquids 
or gases. Their leads can be exposed to temperatures up to 
600°F. and may be detached from the instrument proper 
for shortening or easy replacement. Write for Bulletin 1300 
to Trans-Sonics, Inc., Dept. 7 


* Reg. Trademork 








SPECIFICATIONS 


CASE CONSTRUCTION: Stoinless Steel 
ACCURACY: *+1% of full scale range 
PRECISION: +0.2% of full scale range 
MAXIMUM CONTINUOUS CURRENT: 20 mo rms 
(averaged over | second) 

TIME CONSTANT: Less thon 2.5 seconds in agitoted water 
ENVIRONMENTAL OPERATION CONDITIONS 

PRESSURE: 3000 psia (at room temperature) 

VIBRATION: 1” double amplitude, 0 to 22 cps 

~ 25g, 22 to 2000 cps 
SHOCK: 60g in ony direction, per para. 4.15.1 
of MIL-E-5272A (10 milliseconds shock) 








For Transducers, See Trans-Sonics 


Tnans-Sonics, Juc. 
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Pioneer-Central Division 
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PIONEERING is our business 
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—da leader for over 25 years in aircraft 
oxygen breathing equipment — 


HIGH-ALTITUDE STANDBY 
OXYGEN SYSTEM FOR / 
JET AIRLINERS 


Safety considerations for new jet airliners demand a standby oxygen 


system for passengers and crew in the remote event that cabin pres- 


surization is lost. 

On the new commercial turbo;jets, which fly at 40,000 feet, this 
system must be able to supply pure oxvgen to passengers and crew via 
individual demand regulators. On the turbo-prop airliners, flying at 
altitudes up to 30,000 feet, this system may use continuous flow regu- 
lators. 

Pioneer-Central announces a new Bendix High-Altitude Oxygen 
System to satisfy requirements of the forthcoming high-altitude jet 
transports. Advantages include: 

¢ Maximum protection for flight from 40,000 feet at any rate of 
descent. 

Provision for automatic visual and/or audio warning. 


° 

¢ Instant availability to each passenger and crew member when 
needed. 

¢ One-piece, self-adjusting face masks for passenger use. 

¢ Complete flexibility of arrangement and location of passenger 
masks and regulators to best suit individual types of airliners. 

¢ Full walk-around mobility. 


* Ready availability at all times for therapeutic requirements. 
For full particulars on this advanced system and why it meets jet 
airliner needs most efficiently, contact PIONEER-CENTRAL DIVISION, 
BENDIX AVIATION CORPORATION, DAVENPORT, 1owA. Ask for publication 
No. 56-185. 


West Coast Office: 117 E. Providencia Ave., Burbank, California. 
Export Sales & Service: Bendix international Division, 205 E. 42nd St., New York 17, N.Y, 
Canadian Affiliate: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal, Quebec. 


AVIATION CORPORAT 
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by 


)N 








forced aur source requirements, esti- 
mate pressure drop and determine what 
size Chassis socket cut-outs should be 
used to match mdividual tube air flow 
to its cooling necds 

The air flow required to cool cach 
tube below a predetermined tempera- 
ture, sav LOOC, depends upon a num 
ber of factors. Some, like power dissi 
pation, can be determined in advance 
of building the prototype. Others, Ike 
heat radiated from nearby componcnts, 
in not 

Collins savs it can obtain a good ap 
proxumation bv basing air flow on a 
tubes. power dissipation, its diameter 
~-pin or 9-pin) and length 

Phe techmiques and charts which 
Collins has developed are described in 
the company’s report No. CPR-170 
\ limited number of copies are avail 
ble 

Requests should be directed to Col 
lins Radio Co., ‘Technical Publications 
Dept., Cedar Rapids, la 


= FILTER CENTER a 
> Anv Counter-claims?—Texas_ Instru 
ments Inc. believes that it is the world’s 
largest manufacturer of — transistors, 
measured in numbers or in dollar vol- 
ume, according to its president, J. 1 

Jonsson. Company predicts that the in 
dustry will have produced 12.5 million 
transistors in 1956. valued at $34 mil 
lion. By 1961 production is expected to 
reach 175 million units worth $150 
million and bv 1965 the figures should 
jump to 400 million units and $225 
milhon, according to ‘TIL. These figures 


do not include diodes and rectifiers 





> Inertial Guidance — White-Rodgers 
electric Co. has completed develop 
ment of an inertial guidance svstem for 
short-range missiles. Bench testing cur 
rently is under wav 


> Telemetry Checker—Semi-automatic 
programmed tester which can check out 
a 177-channel FM FM missile tele 
metering svstem in less than one hour, 
wtomatically printing out its measure 
ments in digital form, has been devel 
oped by Pacific Division, Bendix Avia 
tion Corp. The tester, which has pro 
visions for self-calibration, can check 
carrie! frequency ind power output and 
frequency and amplitude of cach sub 
carricr channel with respect to pre- 
determined input signals Voltage and 
frequency measurements are converted 
into digital form, then printed on tape 


> Valuable Addition—Remarkably com 
plete and comprehensive treatment of 
the physics, technology and circuit 
applications of transistors, diodes and 
photocells is available in the newly pub 
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The Jet Propulsion Lahora- 
tory is a stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gahriel 
mountains. Covering an 80 
acre area and employing 
1600 people, if is close to 
attractive residential areas 


The Laboratory is staffed hy 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S. Government. 


Opportunities open to quali- 
fied engineers of U.S. citizen- 
ship. Inquiries now invited. 


IMPORTANT DEVELOPMENTS AT JPL 





Pioneers in Electronic Research 


Electronic research atthe Jet Propulsion 
Laboratory covers many areas Of interest to 
engineers working on problems of missile 
guidance and control. One of these is fre- 
quency and time standards—a prime requi- 
site in Missile System Engineering 

The familiar crystal oscillator and similar 
timing sources have been exploited to the 
limits of their applicability. Looking to the 
future, our Electronics Research group is 
keeping abreast of developments in atomic 
and molecular resonance devices. 

One such device under advanced develop- 
ment at the Laboratory is known as MASER 
(Micro Wave Amplification by Stimulated 
Emission of Radiation) irvented by Prof. 
C. H. Townes of Columbia University. In 
MASER a beam of ammonia molecules is 


separated into energetic and non-energetic 
parts by an electrostatic field. The energetic 
molecules then enter a microwave cavity 
and sustain an oscillation by giving up their 
energy to the microwave field. The frequency 
of oscillation is determined principally by 
those properties of the molecules which are 
independent of environment. 

MASER is one of the most stable sources 
of oscillations and is thereforea prime source 
reference for frequency and timing informa- 
tion. This device will have many applications 
in future missile design and is one of many 
challenging research projects in electronics 
in which the Laboratory is engaged. 

If you are interested in an exceptional re 
search opportunity and are qualified to do 
truly creative work in this field, write us today. 








INSTRUMENTATION + APPLIED PHYSICS + DATA HANDLING »* COMPUTERS 

TELEMETERING +« RADIO AND INERTIAL GUIDANCE + GUIDANCE ANALYSIS 

SYSTEMS ANALYSIS + MICROWAVES + ELECTRO-MECHANICAL « PACKAGING 
MECHANICAL ENGINEERING 


JOB OPPORTUNITIES 
PPITTTTITT TTT TTT 


IN THESE FIELDS NOW 





JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA «+ CALIFORNIA 
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An Open Letter: 


LAN 


TO ENGINEERS, SCIENTISTS 
AND MATHEMATICIANS 


Who Are Thinking of the Future 


Whatever Your Past Experience... 
There's a Place for You in Atomic Energy at B&W 


Take stock of yourself... your job. . . your living condi- 
tions. If you're boxed-in mentally; if your future looks 
dim; if you're living somewhere west of nowhere, or in a 
crowded city—or an outlying suburb—now is your chance 
to get out and better yourself. Get in atomic energy. Enjoy 
an interesting job and live in Lynchburg—the heart of 
Virginia's Blue Ridge country. 

There’s plenty of elbow room right now in atomic energy 
at B&W. There's plenty of room to grow, as so many of 
our men have discovered. This is the place and the field to 
consider, if—like most men with your education and back- 
ground—you're thinking about your future. 

HERE IS A NEW FRONTIER—for you at B&W. And you 
don't need specific nuclear experience to take advantage of 
the opportunities. If you have training or experience in 
any of the following fields, there’s a job waiting for you 
at B&W in which you can fruitfully apply your talents. 
Mechanical Engineering * Physics * Chemistry * Mathematics 
Civil Engineering © Chemical Engineering ¢ Electrical 
Engineering *® Engineering Physics ¢ Fuel Technology ° 
Metallurgy ¢ Metallurgical Engineering * Nuclear Engineering 


THERE’S AN EXTRA PLUS, TOO. Fine living conditions in 


Write for literature describing some of 

Yy B&W 5s atomic energy activities or send 
resume to: Personne! Department, Sect 
AW’-12, The Babcock & Wilcox Com 
pany. 161 East i2nd Street, New York 
ae ae 





PE-19-AE 
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a clean city with excellent schools—and the friendliest 
sort of people for neighbors. 

B&W’s engineering research and development background 
spans nearly 100 years. We've been active in atomic energy 
from the beginning — at Oak Ridge, Los Alamos and 
Hanford. We're working today on a variety of projects— 
designing and building the first privately owned nuclear 
power plant, pioneering in research reactors at home and 
abroad, developing a pressurized-water reactor for the first 
nuclear-propelled cargo vessel. 

Atomic energy is in its infancy. The opportunities for per- 
sonal and professional recognition are great. You can be- 
come part of the group of engineers, scientists, and math- 
ematicians who truly are writing the rules, paving the 
way for those who come after you in this great field. 
It’s like being at Kitty Hawk with the Wright Brothers. 
You're on the ground floor with B& W and you can grow 
with the field. 

TODAY is the day to take that step toward building your 
future. If you like new and different problems, we have the 
job for you. The Babcock & Wilcox Company, Atomic 
Energy Division, 161 East 42nd Street, New York 17, N. Y. 


>, 
ATOMIC 


ENERGY 
DIVISION 


BABCO 
tWikCOoe 
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Light Walkie-Talkie 


Lightweight mobile HF walkie-talkie oper- 
ates in the 2-4 or 4-6 me. band, weighs 8 
lb. including antenna and batteries, puts out 
three watts am power. Set can operate for 
10 hr. continuously on a duty cvcle of five 
minutes transmitting, 15 minutes receiving 
from rechargable battery. Transistorized re 
ceiver will operate for 250 hr. on one battery 
chatge. New set, called Avcom Mark I, was 
developed by Avco, Manufacturing Corp 


lished “Handbook of Semiconductor 
llectronics.” ‘The handbook is the work 
f 12 contributors, from a number of 
different companics, edited by Llovd P 
IHlunter of International Business Nia 
hines Corp. Circuit design sections 


cover low frequency, high-trequenc 
nd video amplifiers. Seetions on graph 
ical analysis of non-lnear circuits and 
matnx methods of circuit analysis ar 


ncluded. Extensive lst of outside ref 
rences follows each of handbook’, 20 


ections. (NicGraw-Hill Book Co... Inc 


$12.00.) 


> Automatic Flight Control Report— 
Radio Vechmical Commission tor Act 
nautics Special Committee 1S has re 
leased report on its studics of the use 
of automatic flight control techniques 
for take-off, cruise, ipproach, landing 
ind taxung. Report imcludes analysis of 
the final approach problem, with cri 
teria for adjustment of ILS) localizes 
facihtics. Standards for localizer 1m 
ceiver output and autopilot coupler 
mtput characteristics also are recom 
mended. Copy of the report, identities 
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there’s a 

heat barrier 
on the 

ground, too! 













W ith so much talk about the various in-flight “barriers,” 
it should be mentioned, there is a “heat barrier” 
problem for jet aircraft on the ground, too. Ground 
checking of instrumentation and other parameters 
requires efficient and dependable cooling. That's why 
manufacturers like Douglas Aircraft Co. use American 
Electronics’ MA-3 ground support air conditioners on 
the F4D-1 SKYRAY and other aircraft. 


The unit shown here has a ‘‘design load’’ output 
rating of 100 Ibs/min of 45F air against 0 to 3 psig 
static pressure with controllable output temperatures 
ranging between 35F and 65F. The unit is designed to 
perform under all world wide operational conditions 
including ambient temperatures ranging from —-65F to 
137F, American's MA-3 is gasoline engine powered, 
but is also available with electric motor driyes and is but 
one of a series of designs and capacities available. 
Construction and instrumentation are such that satisfac- 
tory operation and maintenance may be obtained with 
relatively untrained personnel. 


If you have aircraft ground support cooling or 
heating problems, why not consult with American 
Electronics Engineers? They can provide an economical 
solution. 


PPG rmenican ELECTRONICS, INC. 
Marketing Division 


655 W. Washingion Boulevard 





Los Angeles 15, California 


Other products manufactured by the Electric Machinery & Equipment 
Division of American Electronics include: Motor Alternators, Static 
Power Supplies, and Magnetic Amplifiers 





















as Paper 151-56/D0O-74, can be ob 
taincd for $1.50) by wnting RECA 
Secretariat, Bldg 1-5, Room 2036 
Washington 25, D.C. 


© Predictions For 1957—Avionics indus 
try buyimess for 1957 should be up 5 
10’, over 1956, according to predic 
tions by offiaals of two mayor supphers 
@ Minneapolis-Honevwell’s Stephen Pb. 
Keating, vice president, predicts that 
iutomiutic controls and instrument sales 
for aircraft and mussiles wall reach SE.5 
billion im 1957, ipproxumately STOO mil 
hon above 1956 and twice the figure 
of five vcars ago. 


@ General Electric’s Dr. George L. Hal 


AERONAUTICAL 


INTERESTING 
APPLICATIONS | 
IN FLIGHT RESEARCH 
OF WORLD FAMOUS 
SPERRY EQUIPMENT 





4 


ler, general manager of the Defense 
electronics Division, estimates — that 
military clectromics will hit $3 billion, 
ipproxunatcly LO‘ over the figure tor 
1956. Haller predicts that this figure 
will double im the next ten years even 
with a relatively stable defense budgct. 

Some 
military clectronics expenditures in- the 
S4bilhon bracket. Exact figures are 
diffcult to obtam because the cost of 
wiemics cquipment is now im 


observers. place the current 


much 
cluded in airframe-missile procurement 


figures.) 


> Airlines To Test SSB—Collins Radio 


is building approximately 50 single side 








UTILITY PILOT 





ENGINEERING TEST PILOT 


with recent jet fighter or 4 engine experience. Engineering degree, 
and 2500 hours minimum flying time required. 


Commercial and instrument ratings required. Minimum of 2500 hours 
first pilot time. Seaplane rating desirable. 











90 


FULL EMPLOYEE BENEFITS 
RELOCATION ALLOWANCES 


APPLY TO MR. R. STEWART 


SPERRY 


GYROSCOPE CO. 


Division of Sperry Rand Corp. 
MacArthur Field 
Ronkonkoma, L. I., N. Y. 





band AN/ARC-58 transceivers, some of 
which will be tested by domestic and 
international airlines late this vear or 
carly in 1958S. 

Set is being developed under USAT 
ponsorship. 


> Hustling For Whe Hustler—Some idea 
of the scope of Sperry Gyroscope Com 
pany’s program to develop the bomb 
s\stem) for the B-5s 
gained from the fact 
vendors 


Ing-navigation 
Hustler can be 
that four of Sperrv’s major 
lone have more than 200 > cngineers 


working on the program 

> New Business—Recent announcements 
of new contracts by avionics companies 
include 


@ Minneapolis-Hanevwell received $9.4 


uillion contract from Air Force for 
witomatic flight control systems for 
North American F-100b,  two-placc 
tramer version of the P-100 Super 
Sabre. 


e W. L. Maxson Corp. reports $2 mil 
lon Navy Bureau of Acronautics order 
for airborne electronic countermeasures 
cquipment. 

e Burns and Roe, Inc., New York con 
sulting cngineering firm, has received 
“sizable contract” to design and super 
vise construction of facilities to housc 
clectronic equipment for SAGE: air de 
fense svstem. 

e Electronic Equipment Engineering 
Co. of Dallas has received $70,000 con 
tract from Bendix Radio Co. to pro 
duce 250 automatic direction finder 
control heads. 





Super Memory 


Twenty million bits of information can be 
stored in new Burroughs ElectroData Data- 
file, 10 times the capacity of any other 
equipment now according to 
manufacturer. Ten such Datafiles can be 
integrated into one computer system to pro- 
vide 200 million bit storage capacity. Data- 
file employs 50 250-foot magnetic tapes 
each of which move under computer com- 
mand at speed of 5 ft./second. Twin read- 
write heads are propelled underneath tapes 
into correct position to insert }r extract de- 
»red data. Company reports orders for 50 
units and says it will be turning them out 
at rate of 15 per month in 1957. 


available, 
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NEW AVIONIC 
PRODUCTS 





Components & Devices 


eDC to DC Trans-Converter, using 
semiconductors, is available in four 
models for inputs of 14 or 28 v.dc 
and outputs of 325 v.dec. at 100° o1 


200 ma. Units come in_ hermetically 
scaled cans measuring approximatcly 
34x3iN24 in, can be operated im 


immbient temperatures of —55 to 75C 





90% . 


tion is quoted at 20% on 


Regula- 


standard 


with efficiencics up to 


units, but is available to 0.5° if-re 
quired. Special units also are availabk 
with different input, output voltages 
and ratings up to 500 watts. Power 


Sources, Inc., 6 Schouler Court, Arling 
ton, Mass. 


resistors, fuscd and _her- 
ceramic tube, with 
“ , rated 4 watt at 
now available in 


@ Metal-film 
meticallh 
accuracies of 4 or 1 
85C or 125C are 


= 
= 


resistances of 1.000 to 100.000 ohms 
with temperature coefficients of 25 of 
50 ppm. Weston Electrical Instrument 


Corp., Newark 12, N. J. 


scaled in 


© Transistorized servo amplifier, \lodc! 
1800-0700, for 60 cps. use, is designed 
to drive a 6 watt servo motor (Kearfott 
Ivpe R 160-5 or equivalent). Amplifier 
draws 350 ma. at 28 v.d.c. for maxi 


mum output signal, 20 ma. for zcro 


signal. Voltage gain is 550 at 2 watts 
output; imput impedance is 10,000 
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ohunis Unit comes im henneticalls 
sealed, plug-in case, measures approxi 
wately I} xlj}x33 m.. weighs 6 o7 


ML. Ten Bosch, Inc., Pleasantville, N.Y 
e High temperature chopper, [Type 310, 
for operation —at temperatures of 0> 
to 125C, is designed for 400 cps. use, 
LOO y 
ind SO 
md 1L00C, 
from LOOC 


6.3 


with contacts rated for 2 ma. at 
Phasc 
deg 

and between 45 
to 125C. Drive 
volts. Units arc 
The Airpax Products Co., 
Balhmore, Md 


ingle lics between 50 







lagging between —20¢ 
ind SO d 
coil 4 
hermetically scaled. 


Nliddle River, 


~ 


rated for 


e Subminiature 
circuit applications, 


Trimpot for printed 
Model 205, 


lity 














Models now cost /ess than most 


home made templates. Now you can 
gct a new type of layout model con 
taining only essential detail (no 
“gingerbread” ) and costing half as 
much as heavily detailed models 


New 


depending on congestion and size 


] 


cost is 2¢-4¢ sq {t. ol plant 


These simpliticd models are avail 


able in various scales: 3, Ry 


3/10, as 3 


to the toot. 





A team of engineers & craftsman 








ON YOUR 


Coin test 
equals years 
of normal wear 


Ya gelelsme Maclin o); 


ucts rf 





METAL-CAL Dept. IA 
Manufactured by C&H Supply Co. 
415 E. Beach Ave., Inglewood 3, Calif 

| am interested in Metal-Cals 

Name - 2 
Company 

Street 

City Zone State 

Pat ft 











"“@HERLOCK” 
UALITY 


IN TUBING? 




















WITH cold drawing experience 
like ours at your service, you 
can submit the most exacting 
tubing specifications for any 
combination of flawless 
through-and-through quality, 
perfect finishes inside and out, 
unique shaping, absolute 
straightness... and be sure of 
the results. Modern testing 
methods prove it every day. 


WHEN YOUR PRODUCT 
DEMANDS THE ULTIMATE 
IN QUALITY STAINLESS 
STEEL OR ALLOY TUBING 


Specify TMI 


Specialists in small diameter 
tubing .050" to .625" O.D 


oh Q with tolerances as close 
» 4, 


, as .0O1" when required 
= = Problems? It will be @ privi- 
W lege to solve them for you. 





vo) a, 
TUBE METHODS INC. 


METALLURGISTS* ENGINEERS * MANUFACTURERS 


BRIDGEPORT (Montgomery County), PA 
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0.028 in. dia. pin terminals for mount 


ing and mection. Provision also 

made tor bee nounting screws. Unit 
rited |} tt at 50C, can operate up 

to 105¢ Pot provides 23-turn screw 

driver adjustment. Bourns Laboratories 

Ii 155) Muagnoha Ave. Ru 

Calif 

@ Miniature crvstal filter, ‘with 20 m<« 
enter frequen nd 50 ke. bandwidth 

it ¢ b. attenuation, occupies onh 


Lom. om lune and weighs 1 oz 
Shape factor (ratio of bandwidth at 60 





db. to 6 db.) is 4:1. imsertion loss is 


> db. maximum. Technical bulletins 
descnbing this and other filters in the 
10 ke. to 30 me. range are available 
Hlyvoon) Eastern, Inc.. 75 Cambridge 
Parkwav, Cambridge 42, Mass 
e Subminiature relays, in DPIDI con 
tict arrangement, are available in two 
t\ 1 S.3] vith 25 mw. per pol 
cusitivity, measures 3 om. dia. x 14% in. 
Ixpeo SM-31 has sensitivity. of 60 
Thien iT r } in. dia. x € in. long 
Unit im withstand 30G shock pel 
te ver 7 crafure range cf 6> to 
12 5¢ Noms us sthcome materials 
used throughout U ne | Relay 
Corp., 1744 Albion St.. Los Angcles, 
( f 


Laboratory Equipment 


e Transistorized pulse generator, \lodcl 


90, operates from sclf-contamed 2ne-8 
vittery which provides useful life of 
sO hr D provides pals length 
from 4 to 3 seconds un threc step 
with a 2 It peak into an SOO ohm 
load. Positive or negative pulses are 
continuously variable m amplitude from 


zero. Rise aud decay time is 0.1 micro- 


A tooling 
problem? 


Ser, wm 
i om | 


INVESTIGATE 


MEN 


ALUMINUM 
TOOLING PLATE 
PNG he) Gyr yt die 


Alloy 2424-C is Red Seal’s new 
designation for their aluminum 
tooling plate and bar stock. The 
new designation is to help you 
better understand material com- 
position. The ‘‘C” indicates mate- 


rial is cast. ° 
’ Investigate 


the advantages of low 
cost Red Seal Plates 
and Bars for your 
tooling requirements 


Call or write for this 
new Red Seal Alumi- 
num Products Catalog 


Eastern Distributor: 


Aluminum Division of 
Atlantic Steel and Iron Co. 


Page Boulevard, Springfield, Mass. 
Phone: REpublic 9-961 1 


RED SEAL METALS CO. 


10035 Burtis Street 
South Gate, Calif., LOrain 6-5105 
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sccond o1 less, with less than 2% tilt 
and overshoot. Repetition rate from im 
ternal svnchromizer is 50 to 5,000 pps., 
or 0 to 3,000 from external synchro 
nizer. Device weighs +4 Ib., 1s priced 
at $325 including battery. Cubic Corp., 
5575 Kearny Villa Road, San Dicgo 
11, Calif. 


Computers & Datamation 


e Electric typewriter for use as input 

output device with computcrs, operates 
at speeds of 120 words minute. Unit, 
ipproximatcly same size as standard 
office clectric typewriter, is available 
with carnage lengths up to 30° im., 
and is priced from $740. Intemational 
Business Machines Corp., Electric 
I'ypewriter Div.. 590° Madison Ave 

New York 22, N .¢ 


e Pulse-to-analog converter, \lodc] $915 
“Rotostepper.” is an clectro-mechanical 
shaft positioning device which provides 
controlled incremental shaft rotation of 
one two-degree step per d.c. pulse. Ro 
tation is unlimited in cither a CW or 
CCW direction and stepping specd is as 
high as 60 steps per second, with torque 
output up to 14 oz, in Between pulses, 





haft position is accurately locked. In- 


put is | amp at 2S v.d.c. with pulse dura 
tion as short as 10> milliseconds. Op 
tional control feature provides homing 


to a fixed reference position, automat 
continuous stepping with stead d.c. in 
put voltage, and/or potentiometer out- 
put proportional — to shaft) position 


G. M. Giannini & Co., Inc., 918 East 
Green St., Pasadena 1, Calif 
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WHICH OF THESE PROBLEMS 
FIT YOUR FIELDS 
OF INTEREST IN 


INERTIAL 
GUIDANCE 


BELL has recently scored an important break through 
of one of the major technological barriers in the field of 
inertial instrumentation ...a break through of such impor- 
tance that its impact on inertial techniques of the future can 
hardly be overestimated. This has resulted in one of the 
most far reaching and most promising inertial navigation 
programs that exist today. Here are some of the pertinent 
problems in the field of precision inertial instrumentation 


on which Bell engineers are now working. 





1. Develop on AC amplifier with 
@ gain stability of 1 part in 20,000 
over a temperature range from 
30 F to 140° F, a frequency re- 
sponse from 300 to 500 cps, a 
weight of less than 2 pounds, and 
capable to withstand up to 10 g's 


vibration. 


2. Measure the position of the 
center of gravity of a pendulum 
to less than .01 milliradians and 


its variation with temperature. 


If your qualifications place you ina position to help 
solve these challenging problems...or if you are now 
limited in the scope of your opportunity and 
would like to participate in any of Bell's 
widely diversified activities in other fields, 
write today: Manager, Engineering Personnel, 
Department E-1, B£tt AIRCRAFT CORPORATION, 


P. O. Box One, Buffalo 5, N. Y. 


3. Bulid a continuously emitting 
light source of a .0O5" in diameter 
covering 230 solid angle with a 
“surface luminosity” greater than 


thot of the sun! 


4. Develop a resolver system for 
DC or AC with an accuracy of 1 
port in 20,000 that uses standoard 
electronic and mechanical com- 
ponents and weighs less than 2 


pounds. 


Sherer fl (0? 


BUFFALO N.Y. 
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for returning planes is kept from operations tent (foreground) as a war- 
surplus Naval Aircraft Factory N3N loads up for another trip over forest fire. 








BORATE POWDER is cuntial from 50-Ib. bags and is mixed with water to he: ivy consistency. 


LOADED STEARMAN (below, 


right) waits for N3N to clear the 



















BUSINESS 





Fire Fighting | 


Aircraft may play ano important role 
in fighting future forest fires as a result 
of successtul experments conducted by 
the U.S. borestry Service m Cahtornia 

Ix have abso furnished valuable 


mformation on maproving aircraft eqtup 


mnt an tact for thes¢ it 1 

( ilit ! i | cstr S p< I 
ic] tit that the u f \ iboau 
craft would provide saving f more 
than S600 Q in one vear, their mdi 
cated) citectiv cn wing that much im 
tinh cost of replinting Xtra tire 
crews and special equipment. [tay cal 
culated that the planes would be used 
»omunimun of 400 hr. annually with 
operational expenses bemg approxi 
nately SOO Tit 


An cvaluation program is now under 
tudv by the Forest Service Special 
equipment Center at Arcadia, Calif., 
which is practicing operational tech 


niques at various fires and areas 


Shasta Fire 


Both state and federal departments 
the Forestry Service used aircraft to 
limited extent m 1955.. The tech 


oft 
nique marked ting until a fire broke 
out m the Shasta National Forest near 
Castella at the 3.500-ft. level Since 
surface fire crews would require several 
hours to get to) the scence, it was de 
cided to tri craft 

By the time ae five Stcarmans were 
loaded and on their wav, the fire had 
expanded to an area of approximatels 
150 acres, vet the airplanes extinguished 
i with some 60 drops before the fire 
crews couid get to the scenc 

Flos experience was a kev factor in 
the decision to let contracts to aircraft 
operatorssfor fire control work in 1956 
Actually, the r sponse was low, because 
man mricul tiga pian operators felt 


that the Wi rly itions necessary would 
restrict the matimum utility. of their 
planes 

Ville hhing Service Willow, 
Calif... a Seed and dust firm, took the 
pportunity because the contract period 
was during its slack season. Ino op 

ions during fires in the San Bernar- 
lino Mountains, where rugged slopes 
f 50)" 4” more were met, acrial ipphi 
ition turned out to be the only was 
f reaching the blazes 

Phe crop dusting planes and_ pilots 
used proved to be readily adaptable to 
heir muisston 

In most cases to date, water only has 
heen dumped from the aircraft; where 
fires threaten large areas, a chemical 
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g Planes Tested 


olution of borate and water las been 
dropped 

hour pounds of borate, a sodnun 
calaum powder made by Pacific Borax 
Co., is mixed with sufhicicnt water to 
make a gallon of solution, weighing 
ome 12 pounds 

Although more cftectince than water 


because its cvaporation rate as miucl 
less, the borate solution sternblizes soil 
ind plants, making replanting impos 


sible for several vears, paving the way 
to soul TC ikclowns lt laidly cas 

Phe water or chemical is dropped in 
four to six seconds. Spray booms can 
not be uscd. In the case of water, the 
discharge would be too fine permitting 
rapid evaporation; the chemical solu 
tion is too thick to be pumped through 


booms .or nozzles 


Maximum Load 


Phe Stcanmans initially used standard 
six-inch dump valves lhese were 
changed to a full throat hopper dump 

} 


valve, with most planes having a six 


inch x 20-inch rectagular throat lid hing 
me forward 

Loading throats WTC enlarged to five 
or six-inch diameters 


Phe 450-hp. Stearmans can take a 


maximum load with satety. factor of 
}15-125) gal f chemical and make 
their drops from approximately 30. ft. 
altitude Phe chemical generally dis- 


persed to a width of approximates 125 
tt 


Drop made on the fringes of 
a fire bi ne or more aircraft flving 
singh or grouped im staggered forma 
tion, guided by a director plan 

As a result of imitial expericnce with 
aircraft, thes mprovements for future 
operation re mdicated 


e Radio equipment is a must, none of 
the Stearmans were so fitted and the use 
of a director plane proved to be meth 
cient. leading to confusion. Radio would 
“low the chemical or water dispensing 
pP lot to stav am contact with fire ground 
crews for greater cfhcicnev and also with 
th urstrip 

e Loading and dumping of! maternal 
must be sunplified to speed up oper 
tions: the dump valve should be con 
trollable to allow several passes Bir 
current forward hingimg opening can 
not be closed after it pened in flight 


until after landing 


e Aircraft should be fitted with racks for 
dropping = fi quipment t ground 
rows: it is believed lives of some ground 


crews who perished in forest fires could 


1957 
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CHEMICAL SWATH is dumped by low-flving surplus N3N trainer. Fringe or spot blazes 


are hit*by individual planes; formation drops are made on major arcas or along a fire front. 
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STEARMAN PULLS AWAY after quick dump of its load. Swath may widen to 125 ft. 










Teh ron saved if they were m contact Banker Gives Lips 





















vith aircraft 
a ory >}. er 3 
e Colored smoke or dvc markers would On Plane Finance Inf 
* % Usctul in pmpomting objectives Loans to finance purchase of aircraft 
e Kvaluation of fire-fighting chemical, re) destrable because they represent 
another should be made to find those that mor rclatively large units with not very much 
product |) obe used without harming plant life more paper Work mvolved than handling 
surprise harst-hand cvaluation of the use ot of auto loans, according to owner pilot 
urcraft im fire fighting has been mad Kent Ravenscroft, president of the First 
by personnel of Transland Co., Tor National Bank of Clavton, St. Lous, 
> rince, Cahf., for the purpose of idapt Nlo 
ing the company’s Ag-2 spray dust an Speaking at the National Aviation 
from plane to thiy operation Prades Assn.’ recent annual convén 
Helipot Phe Ag-2 has four 62.5-gal. tanks in tion, Ravenscroft offered these guid 
| othe wings, cach with a separate dump — ance poimts for bankers 
valve, allowmg individual jettisoning, ¢ Require sufficient buyer equity m the 
® they point out. Also, there is a 300-gal. plane; 30% down on new planes, 40° 
Beckman capacity hopper in the fuselage ahead of | down on used models. 
the pilot, with a T2an. ~ 42.in. fully ¢ Be realistic about the term of the 
| — },] mm ¢ a lo ? ) > ‘ 3 
Servomotor- controllibl dump opening. loan; 24 months on used aircraft, 36 
Controllable dumping is an impor- months on new planes being preferred 
R | tant factor the Transland people who — ¢ Insurance should contain “breach of 
ate Generator witnessed the operation sav. Some areas warranty” clause so plane iy fully cov- 
iequire dropping of only a partial load cred even when flown by unqualified 
to bring them under control. pilot 
Snug as two bugs in their 
unitized stainless steel 
eee U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 
work hand-in-hand on the Pte 5 
same shaft... to improve (January — October 1956) 
response characteristics of 
| suffering servo systems. Aircraft Builders‘s Net Billing Price 
{ Make and Model 
| Where the trouble is ini the Jan.-Sept. Jan.-Sept. 
‘ : Oct Total Oct. Total 
dynamics of your $yst¢m 
components, watch this 
| purposeful pair roll up their Aero Design gg a o $1, 546,000 $7,978,000 
sleeves and go to work. The high 
torque-to-inertia motor, for Beech 35 Bonanza 34 571 | 
. ee : - ; E18S Super 18 | 9 82 
| instance, responds quickly and D18s 0 é 1,814,068 | 23. 134,269 
accurately to error signals... 50 Twin-Bonanza 50 105 | 
| with acceleration at stall up to 45 Trainer 0 60 
100,000 radians/sec.?. Signal-to- Colloir A-4 | 0 16 0 91,418 
noise ratio of the linear generator 
is 25:1 or better. Aiding and Camair 480 2 ue 55,690 369, 140 
abetting each other in their Cessna 170 1 71 
dedicated mission, theyll operate 172 97 1,293 
continuously at’stall and at total 180 20 445 2,745,226.91 30,045, 936.27 
« ( al . Ane ns ary 182 83 727 
unit temperature from —SS5°C 310 17 182 
to 200 C. 
Champion 7EC 21 155 99,300 608, 103.46 
Right now, our corrosion- : 
: Colonial C-1 Skimmer 2 4 34,000 68,000 
resistant, completely encapsulated 
Servomotor-Rate Generators are Helio H-391B Courier 2 21 46,000 484,000 
available : RS poe 8. 
iV lable in sizes | 1,15 and | ines Dilibietee Sek ’ ‘ 
(We'll soon add size 8; Learstar Mk. 2 0 1 495,000 2,353,000 
eventually, other sizes.) We've 
‘ 1 Mooney M18 0 9 
got descriptive literature available M20 5 55 52.000 588. 006.65 
too. It’s data file I13B. j 
Piper Super Cub PA-18 17 218 4 
Super Cub PA-18A 28 370 g 548,524 19,040,070.04 
Tri-Pacer PA-22 71 900 
Beckman’ H li t Apache PA-23 31 331 
j 
/ e ipo Royal Gull P.136-L1 1 10 74,500 819,000 
/ Corporation 
Meumnne Meith; Calthamsin Taylorcraft Model 20 2 31 20,961.43 273,953.80 
a division of Beckman Instruments, Inc. Totals 514 5,797 $8,522,270.34 $85,852, 897.22 
Eneineering representatives 
' 639 in principal cities Source: Compiled by AVIATION WEEK. 
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Narmco Ma Development... 


ell 


Progress is the result of advanced 
design and advanced materials 
keeping abreast of each other 
... meeting, as a team, the 
enormous responsibilities 
imposed by the aircraft 
industry. 


Write for brochures detail- 
ing application and per- 
formance characteristics 
of METLBOND 302 and 
CONOLON 506 lam 


inating materials 


— 


A STRIKING EXAMPLE OF NARMCO’S LEADER. 
SHIP IN DYNAMIC MATERIALS DEVELOPMENT 
This sandwich-type, static test article was designed and 
fabricated by Narmeo, Inc. for the Air Force and proved 


its structural efficiency by achieving a weight saving in 





excess of 50°) over its metal counterpart. Carried exter- 
nally to the aircraft, the component was developed to 
accommodate the same basic load as a similar aluminum 
structure. It employed Conolon laminating materials, 
Metlbond 302, and aluminum honevcomb core. It success- 
fully met all elevated temperature static tests, thus sub- 


stantiating predicted results 


{ 
Narmco technical field representatives throughout the United States and 
Canada can assist in solving your structural design problems quickly, effi- 
ciently, and economically. For immediate assistance write, wire, or phone. 


| 
Narmco Resins & Coatings Company, Dept. 862, 600 Victoria Street, Costa Mesa, Calif. 
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Flight Tests Begin 
For Austrian O.K. 15 


Vienna, Austria—Initial flight tests 
have started on the firnt Austman de 
signed airplane since 1935, Prototype 
O.K. 15. a low-wing two-scat side-by- 
side lightplane ty designed for utility 


COVERS oY 
Powered by an aircooled four-cviin 
der Walter Minor HIT engine, of 105 


hp., the O.K. 15 has a top speed of 136 
THE ) | 


mph. and cruises at 124 mph. 


FicEl D Range of the new aircraft is approxi 


mately 400 mi. 






Nlixed construction, comprising 
CESSNA 180 metal, wood and fabric ty used. Dk 
Cessna signer is Otto Kauba and the airplane 
why Hartzell. constant speed and Beech was built by Austrian Aircraft: Work 
feathering propellers are specified as 2 
standard equipment on nearly all air- Piper ltd... Wiener Neustadt 
craft in the 150 to 400 HP category Aero Design Following tests by the government, 
: : Mooney the O.K. 15 is scheduled to be put into 
®@ Highest possible overall performance Tavlercrett arn sea eS 5 
@ Unquestioned reliability and safety y' production. 
@ Lowest initial cost by a wide margin Helio 
@ Lowest maintenance cost—easy to overhaul Fletcher eR — : 
@ Lowest blade replacement cost—only ‘2 the Colonial New 1 raining Course for 
cost of others s BY 
@ World-wide sales and service organization pea Agricultural Pilots 
i 





backed by the progressive 40-year-old : 
Hartzell Propeller Co. and others Course to tram commercial pil ts in 


Why Pay More? icrial application of agricultural ma- 


terials has been drafted by several Cali- 


P R oO P E L L E R, : N c. ee ind cducational 


PIQUA, OHIO,U.S.A. Aim of the schooling 1. to) rehes 
what these organizations call a critical 
shortage of trained spray dust specialist 


in the state , 
Patterned after Vexas A & VMI College 


| S\ stem’s COUTSC AW \pr ] , 195 
ace | p. 93), the traming is being offered br 
University of California, Davis 

light instruction of approximate! 

30 hr. will be provided in Stearman and 

Piper PA-ISA aircraft. Experienced ap 

plicator pilots may take an abbreviated 

15-hr. flight course if they desire check- 
outs 


BLYTHE AIR BASE Classroom instruction in’ the han- 


CALIFORNIA dling of aerial application chemicals is 


org ue 
is 














‘ included in the curriculum, 
Ideal for the manufacture. 
- test, maintenance, modifica- Oakland Airport Plans 
tion, repair or storage of: air- New . ° 
New Hangar Construction 
NaUICO craft. aircraft components. as 
armament. guided missiles. Building of 24 business and personal 
- o ‘ : 70 - 
More narco radios are installed as drones, jet engines, rockets. plane hangars costing more than $200, 
standard equipment in new produc- 000 at Oakland Metropolitan Airport 
tion business aircraft than any other Five thousand acres isolated hats been approved by the Board of Port 
type because narco builds reliable, from populous regions. Four ger (serene hig Ny sade 
high-performance, thoroughly proven long runways. which ean be eo eae ee 
; in 2 
re Srey egeremens. readily expanded. Large Iype of hangar will depend upon 
Specify narco in your new plane parking aprons. Operational | cost, both T-model and clover-leaf lav- 
buildings & hangars. outs are approved. Plans call for build- 
ing 20 units to house single-engine air- 
craft, the remainder for twin-cngine 
BLYTHE th ronan cts: 
vpes 
| NATIONAL AERONAUTICAL CORP. CORPORATION The airport area has sufficient room 
Fort Washington, Pa. P. O. Box 191, Alhambra, California tor construction of 300 small hangars, 
| CUmberland 3-2181 | the Port of Onkland states 
| 
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WHICH DOES IT BETTER — 
e CW or PULSE RADAR? 


Ay, 
That’s easy—there’s a place for both. 


Each technique is essential to the complex radar 
equipment used by the Armed Forces. 


The choice depends upon the result to be achieved. 
But whatever the choice, Raytheon is equipped to 
handle the job because: 


e@Raytheon is doing more design and production 
work in both CW and pulse radar than any other 
company in the United States. 


e@Raytheon is the world’s largest producer of the 
magnetron and klystron tubes used in both CW 
- and pulse radar. 
Raytheon is applying advanced CW 
radar techniques to radar altimeters, 
speed indicator radars, navigational 
radars, and in a number of other 
special applications. 


Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS 
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THE ERA OF THE ELAND IS BEGINNING... 


/ 
[ 


Representatives: 


100 


awd The case for ELAND conversion 


To forward-looking operators of medium-haul airlines the case for ELAND conversion 
becomes clearer and more convincing month by month. Increasingly they see that 
ELANDS point the way to the achievement of better performance, greater earning 
capacity, and greater dependability in service from well-proven airframes. 


T . . 
No beat, whine or whistle 
ELANDS possess to the full that inherent asset of the turbo-prop—a greatly reduced noise level. And 
over and above this they have an inherent asset of their own—a complete absence of beat, whine or 
whistle. The passenger appeal implicit in this needs no emphasis. 


Flexibility of power 

ELAND design provides a wide range of power in a one-sized package. The 3,000-4,200 e.h.p. range of 
ELAND engines differ nothing in size and only little in overall weight. This flexibility will enable 
operators to standardize on one basic engine and nacelle design where two or three different types 
of piston engines are now required 


Conversion of the Convair 340 

The Napier Eland Convair—a Convair 340 which we bought from the makers and converted to 
ELANDS—has proved the simplicity of ELAND installation, the low cost of conversion and the increased 
profits that accrue from ELAND operation. 

From studies made of the published direct operating costs (including depreciation) of a number of 
typical airlines, it is proved that in the light of our guarantees a converted aircraft will be cheaper to 
operate—whether the costs are calculated on the basis of aircraft miles, ton miles or passenger miles. 
The ELAND-engined Convair 340 can carry its maximum payload 930 miles further than piston- 
engined Convairs, and its cruising speed is 50 m.p.h. higher. 

In short, we offer to operators of the Convair—and other medium-haul ‘planes—an airliner 
with a new lease of lite ata cost which will be written off over a relatively short period. “That 


is the essence of the case Lor FLAND conversion 


Eland conversion means increased profits to the progressive airline 


D. NAPIER AND SON LIMITED + LONDON, W 3, ENGLAND Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 
j. C.K. SHIPP & A GUALTIERI, Suite 909, Dupont Circle Building, P. J. WAITE, Marconi Aviation Depr., 970, McEachrar Avenue, 
1346 Connecticut Avenue, N.W., Washington, 6 D.C. Tel Dupont 7-2123 Montreal 8, Quebec. Tel: Victoria 3627 





Three examples of successful Napier Eland conversions: the Convair 340, the Elizabethan, the Varsity. 
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BIGGEST MOVE in Pacific Airmotive’s expansion and strengthening program was purchase of former Lear Aircraft Enginecring Division. 


Pacific Airmotive gained this facility where Learstar conversion is underway, and 32 experienced enginecrs. 


Pacific Airmotive Aims at Expansion 


By Bermic Lang 


Burbank, Calif.—\Major buildup in 
cngimecring talent kevnotes Pacific Au 
motive Corp.'s program to enlarge and 
strengthen its West Coast aircratt modi 
fication and service facilities 

PAC made its biggest move when it 
recenth picked up Lear Aircraft bagi 
necrmg Division, Santa Monica. Re 


named PacAcro k-ngimecring Corp., the 
i 


new subsidiary added 32 cnginecrs to 
Pacific Airmot rast vith exper 
C14 inging f 1 the test four-cngimec 

line tran p t through rilticngme 
byt TT | t rt hcl ty 
mussiles and test hicles, meladin { 
Privy it tom i114 HN ATICCE 
types of propulsion 


Wrong Competition 


The former mvnier, equ Tent manu 
facturer, Lear, In folt that the di 
had grown to whereit was com 


sion aid 


petmg with Lear's ustomie4nr s Ihe 
Santa Momica facihty as housed ina 
$320,000) facilt ipable ft handling 


Super Constellations and 1 

It is a facidhty which has demon 
strated its engineering capacity m-th 
Learstar, Pacity Airmotive president 
John Nivers told) Aviation Werk. 
Much of PacAcro’s devclopment work 


and proving out of compley cquipment 
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AIR FORCE C-97 delivers a Pratt & Whitney J57 engine to Pacific \irmotive for modi- 


than 200 J57s 


fication and overhaul. Pacific Airmotive had handled mor 


mistallations has potential application 
to mulitarn aircraft 

PacAcro will continue to exploit the 
' 


Loaurstar executive transpo market, im 


iddition to studving similar modermiza 
hon programs for other types uch a 
the DC-3 and Beech 1S. Also in’ the 


works ty adaptation of the Convair 34 





th Pac Ac 
! t \ 1] } 
ad st 
t t t Ih t 
i 
tinsnate that 
» Re mill my oan thre 


t ypect that thic 
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aga | T-60 
pe nally TENSIOMETER 


romeo lalf-tial-te i 


... this simple, 
one-hand 
operation takes 
the guesswork 
out of control 
cab]? rigging! 





Control cable tension is accurately checked—in seconds—with the new 
model T-60 Pacific Tensiometer. Completely self-contained, this versa- 
tile instrument quickly clamps onto cables to give an exact reading — 
directly in pounds of tension! Where the diameter of the cable is not 
already known, the T-60 will determine the size, and then measure its 
tension. One model covers all normal rig tensions and cable sizes...also 
available for high rig tensions. 

Lightweight and portable, the T-60 is easy to use...easy to read. It can 
be inserted through closely grouped, taut cables, and where the dial 
cannot be seen, a lock will hold the exact reading after the cable is 
released. Send for new Bulletin No. MT-1 giving full information— 
write today! 


NOW... 


it's self- 


SEAT POSITION 
LOCK, 


adjusting! 


...automatically 
compensates 
for wear, never 
needs adjusting 
or service! 








This maintenance-free position lock for reclining seats is entirely 
mechanical ... has no fluid to soil passengers’ clothing . .. needs no 
lubrication or service during its life. 

The lightweight Pacific Seat Lock is now automatically self-adjusted 
for any wear during its entire life. Provides smooth, easy operation, 
and needs no further attention after installation. 


PACIFIC SCIENTIFIC—PIONEERS IN AIRCRAFT INSTRUMENTATION AND ACCESSORIES SINCE 1919 


(D> PACIFIC SCIENTIFIC COMPANY 
r/ ie £ PL © Box " 
’ Tas Ane ‘ 

‘ws CSN. 0. 
or 1 Seat Position Lack 

° * ‘ . x NAMI 

REPRESENTATIVES 

a FIR“ 


STREET 
CIT) 


STAT? a 


new PacAero Division will bring in S4 
million next vear mm sales of the Learstar 
HO 

Pacihce Airmotive’s trump wd 4s 
diversification: it) breaks its Operations 
down mto these five classifications 
@ Airframe overhaul ot onunercial, 
executive and private aircraft which ac 
counted for S1.7 milhon of its 1956 
Dasiness 
e Engine, propeller and accessories over- 
haul, S4.2 milhon 
e Military airframe overhaul, account- 
ing tor $3.3 million this veat 
e Products sales, including distribution 
4 aircraft and engine parts which 
totaled S6.7 million im 195¢ 
e Manufacturer of test and ground sup 
port equipment, $3 millon 

Pace Airmotive is planning expan 
sion of its) business aircraft) overhaul 
plant and is negotiating with Lockheed 
tor additional room: also available are 
62 acres on Ontario (Calif.) Municipal 
yMrport 


Workload Rise 


Its Burbank engine and products di 
vision was mereased its workload 50° 
over 1955 through signing long-term 
contracts with 1] airlines. It ts looking 
for fast expansion of ity executive au 
craft engine and .equipment business 
seginecnts 

\ major feature of the engine over 
haul operation is its expericnce with jet 
cngines and accessories. It has con 
siderable expericnce m yet engime modi 
fication, omecluding the P&W 134 
turboprop, Westinghouse J40 and 
PX W J57 turbojects. It has worked on 
over 200 of the latter 

Nivers told Aviation Week that the 
company has started discussing overhaul 
ind modification contracts with several 
uitlines and is particularly interested im 
those carriers who will be operating 
from four to 10 jet transports. He ex 
pects that PAC will be im a position to 
offer airlines considerable savings in 
overhaul by using its facilities instead 
of building their own 


Shop Ready 

Vhe fact that PAC already has a shop 
working on J57s should place the com 
pany in a favorable position when dis 
cussing overhauls with airlines, it feels 
\t Tinker AFB, airline personnel wer 
told by the Air Force that an airline 
v ould have to spend $4,270,000 to build 
ind equip an engine shop (AW? Oct 
29, p. 32). PAC poimts out that the 
J57-+fucl control test stand alone costs 
between S60.000-S70.000. In 1957 the 
PVA pLTD plans to put moa yet cngine 
test cell and additional facilities, plus 
equipment to test J57 fuel control 
Vstcms 

Nivers savs that it is difficult to give 
| flat-price figure on oterhauling the 
J57 at this time, because the cngines 
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ENGINEERS 

APL-An Organization 
Of And For Technical 
Men And § 


The Applied Physics Laboratory. 
(APL) of the Johns Hopkins Uni 
versity is an organization of and 


Scientists 


for technical men and _ scientists 
APL is crganized on a_ horizonal 
basis; responsibility and authority 
are given in equal measure. Scien- 
tists and technical men occupy al! 
decision-making positions, because 
our only objective is technical prog 


ress. 


Because of its predominantly pro- 
fessional character, API. has kept 
in the vanguard, having pioneered 
the proximity fuze, the first super- 
sonic ramjet engine, the Navy’s 
Bumblebee family of missiles which 
includes the TERRIER, TAI.OS 
and TARTAR, and is presently at- 
tempting break-throughs on sev- 
eral important fronts. 

Occupying a site equidistant from 
Washington, D. C. and Ba!timore, 
Maryland, APL’s new laboratories 
allow staff members to select urban, 
suburban or rural living, and either 
of these outstanding centers of cul- 
ture as a focal point for fine living. 
Salaries compare favorably with 
those of other R & D organizations 


OPENINGS EXIST IN: 
DEVELOPMENT: Stability and 
control analysis; ramjet engine de- 
sign; preliminary design and wind- 
tunnel testing. 

RESEARCH: Interference and heat 
transfer phenomena; internal! aero- 
dynamics; hypersonics, turbulence, 
shock wave phenomena; combus- 
tion. 


Write for complete information. 
Your letter will be answered per- 
sonally, in detail. 


Write: Professional Staff Appoint- 


ments 


The Johns Hopkins Unive -rsity 
A pplie “od P hy sics L. aboratory 


8615 Georgia Avenue, Silver Spring, /'d 











Can you qualify 
for one of these 
SIX specialized 
engineering 


on ak @ he 


CONTACT: 


positions? 


Experienced Instrument Engineer. Design 
work on aircraft instruments, controls and 
displays. Electrical Engineering degree or 
equivalent essential. Human Factors 
engineering experience on displays desired 


Experienced Human Factors Engineer. 
Design work on aircraft control and displays. 
Industrial Psvchology degree or 

equivalent essential. Specific experience 

on instruments desired. 


Expe rienced Aircraft Air Conditioning 
Engineer. Work on weapons system advanced 
design aircraft. BSME or equivalent 
essential 


Experienced Aircraft Engineer. Work on 
environment control engineering or weapons 
svstem advanced design aircraft. BSME or 
equivalent essential 


Experienced Aircraft Engineer. Work on 
escape systems design on weapons system 
advanced design aircraft. BSME or BSAE 
degree or equivalent essential 


Experienced Aircraft Engineer. Cockpit 
arrangement and provision studies on 
weapons system advanced design aircraft. 
BSME or equivalent essential. Human 
Factors experience desirable 


Mr. Les Stevenson, Engineering Personnel 
Dept. 5|6AW. North American Aviation, Inc., 
Los Angeles 45. California 


LOS ANGELES DIVISION 


NORTH AMERICAN AVIATION, INC. 


NORTH AMERICAN HAS JILT MORE AIRPLANES THAN ANY OTHER COMPANY IN 2 WORLD 





REDUCES assembly time 85%. Nicrebraz ELIMINATES materic! waste and rejects. 
rings are simply slipped over tube ends. Rings produce perfect joints every time. 


Speed Stainless Tube Assembly 
with Prefabricated Brazing Rings 


Nicrobraz, the stainless steel brazing alloy, is now available 
as prefabricated brazing rings. They’ll speed the fabrication 
and increase the quality of all stainless steel tubular assem- 
blies. Ring sizes and alloy grades to suit your needs. Write 
for complete information today. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 


19345 John R Street + Detroit 3, Michigan 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa.. CALIFORNIA: 1565 Bluff Road, Montebello, Cal 








ai itolel am K-1-) am @) ol -1e-t ile) ar 
for ICBM and IRBM 


Ballistic missile test operations f 


IRBM will explore new frontiers o 
flight. Pr iis}: ccealilio- mela ed 

h these test prog 

ct of R-W's systems € 


ty for these Air F 


ye of R-W's assignment req 

»st Staff of unusual breadt! 

e technical fields include 
ussile aerodynan 
Tondae)silomr- isle, pt 
Flalemial-ie4r- 1m cae ered 
nd analysis str 


Valem:4ae))lelem-tee) 


Mr. W. J. Coster 


The Ramo-Wooldridge Corporation 


ARBOR VITAE STREET *© LOS ANGELES 45 CALIFORNIA 
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ROCKET engine handling dolly for Douglas 


missile is displaved at Pacific Airmotive. 


processed thus far by the company have 
varicd in the type of work required ind 
that no onc engine has had a typical 
outine’” overhaul. He did sav, how 
er, that PAC expects that it will be 
ble to overhaul J57s at considerably 
ss cost than figures quoted by the Au 
L orce 

Manpower traimmg is another im 
portant consideration. Myers sayy that 


it takes 200 hr. to tram personnel to 


Gperate a jet engine tucl control test 

tund properly and 730 hr. for atest 

bench operator to Team ¢t librate a 

et main fucl control. The company has 

been calibrating these systems, tor ap 
a 


] | 
proximiatelh 1 vcar am 1 


Oil Company of California. Sale of 
150,000) shares of Umon Oil's PAC 
stock to kev PAC othcers .1 Lage 


tron in PAC’s long-term 


Aero Design Building 
New Commander Plant 


Construction mndern » a new 
81.5 milhon 126,000-sq.-ft. plant) for 
expanded Acro Commander business 
plane production. Acro D n& Engi 
necring Corp. expects the +4acre site 
to be operating Aug. 1, 1957 

Phe new pl duction potent lo will 
be about double the present rat \ 
cording to the mipany, the new facility 
will permit output of as many Acro 
Commanders in one vear as have been 


produced to date 


AVIATION WEEK, January 7, 1957 





COMPLETELY SEALED 
“EN” SWITCHES 


N° switches are completely sealed 





i 
against the effects of changes in atmos 
pheric conditions. The precision switch 
ing units are housed in an airtight en 
closure. Actuation is through a seal 
which keeps out dust, moisture or air 
An ice scraper ring keeps ice or mud 
from jamming the plunger. “‘EN”’ 
switches are available in four different 

! contact arrangements and with any of 


three different electrical ratings. Actua- 
tion may be by plunger or linkage arm 
positive drive operation 





These MICRO SWITCH 
precision switches for airborne 
equipment are solving many 
complex design problems 


Each of the switches shown is one of a MICRO SWITCH 
‘‘family’’ of switches which have been developed to meet 
aircraft design requirements. All will operate precisely 
and dependably under extreme conditions. 

They are but a few of the wide variety of MICRO SWITCH 
precision switch types for long-life, reliable airborne serv- 
ice. There are always new switches being developed at 
MICRO SWITCH. Let a switch specialist from the nearest 
MICRO SwircH branch help with your switch problem. 
Why not call today? 


HT" HIGH TEMPERATURE 
SWITCHES 


MICRO SWITCH “H®'’’ High 
ie Temperature Switches perform 
; oe precisely within a temperature 
Ll Y 4’ range of -50°F to plus 1000 F 

if: ff Only laboratory-tested heat 

: ; resistance materials are used in 
¥ their manufacture. The switch 

é ing element 1s mounted on a 
ceramic terminal block and pro 
tected with a corrosion-resistant monel enclosure. Ac- 
tuator terminal, screws and nuts are of stainless steel 
Available with plunger for panel mounting (shown 
or with pin or roller-plunger actuators. “ur’’ switches 
have a single-pole, double- throw contact arrangement. 





’ 


“ “Enclosed switches 


7 SY for airborne equipment" 


mrcee switce 
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HERMETICALLY 
SEALED “HS” SWITCHES 


MICKO SWITCH “HS” series of precision 
switches are small, hermetically-sealed 
switches designed especially for use on 
airborne and marine applications. The 
switching element is sealed in a gas 
filled chamber to insure constant oper 
ating characteristics regardless of 
changes in atmospheric conditions 

HS*’ switches have single pole, 
double-throw contact arrangements 
They are available with lever actuator 


shown), roller lever or | ctuator 








. jem 
ua i e ee 
4 law ad 


ENVIRONMENT-FREE 
SUBMINIATURE 
SWITCHES— SERIES "SE" 


MICRO SWITCH “SE” Subminiature switches com 
bine extremely small size with completely sealed 
construction and precise operation. They are the 
smallest and lightest environment. proof switches 
available. The switching unit is sealed with an 
elastomer plunger seal which is bonded to the 
pin plunger and metal housing, and embedded 
inan epoxy casting resin within the housing. kx 
terior is aluminum, treated for corrosion resist 
ance. ‘These switches give trouble-free perform- 
ance in temperatures from 65 F to plus 212 F. 
Available with leaf and roller leaf actuators 


sea Send for Catalog 77 MICRO Switch 
2 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
In Conado, Leaside, Toronto '7, Orono « FREEPORT, ILLINOIS \ H 
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STRAIGHT UP 


RYAN LEADERSHIP IN VTOL, achieved in close 
cooperation with the military services, is based on 
2', million man-hours of research devoted to the 
development of Vertical Take-Off and Landing 
Airplanes. 

The Ryan Vertijet type, developed under spon 
sorship of the Air Force, is the world’s first jet 
powered VTOL airplane. It is designed to take off 
straight up... fly and land ...on a column of jet-hot 
gas! This concept combines flashing jet performance 
with the capability of taking off and landing at zero 
air speed. It eliminates the need for runways, air- 
ports, flight decks. 

In the subsonic range. Ryan is developing its 
Vertiplane type for and in close technical coopera 


Veer IJET 


« SHORTEST WAY 
" INTO THE SKY 


tion with the Army and Navy. Designed to be as 
agile as a helicopter. it will have the speed and per- 
formance of fixed-wing aircraft. The Vertiplane will 
use large propellers and wing flaps to deflect air 
downward ...enabling it to take off straight up 
Ryan's capability in this revolutionary new field 
is based on 9 vears of intensive research and test to 
solve the major problems which lay in the path of 
VTOL flight. Rvan’s success is making possible out- 
standing benefits to military and commercial avia- 
tion. Tomorrow's jet fighters can be widely dis 
persed—go into immediate action. Almost every 
naval vessel can become an “aircraft carrier.” The 
mobility of military and commercial air transport 
can be increased by freedom from fixed airports 


Engineers will find a challenging future with outstanding opportunities at Ryan. 


BUILDING AVIATION PROGRESS SINCE 1922 


Aircraft * Power Plants °* 


Ryan Aeronautical Company, San Diego, Calif. 


@ eeaisrerco Teak mann 


Avionics 
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Airlines Invest $50 Million in Idlewild 


By George L. Christian 


New York—Ulhiree mayor U. S. an 
lines, Pan Amencan) World Airways 
Prans World Nihnes and American 
\irlines, are investing over $40-million 
in hangar and ofhee construgtion at 
New York International Airport. 

Iwo other large carners, United Au 
Lines and Eastern Air Lines, have o¢ 
cupied new hangars which cost together 
over S9anillon, bringing. the invest- 
ment of just completed, under con 
struction, or planned airline hangar 
facilities at Idlewild close to the $50- 
milhon mark 

PAA’s and ‘UWA’s hangars are under 
construction. Amenican’s will probabh 
start carly this veat 


PanAm’s Plan 


Pan Amencan and TWA plan large 
facilitics in which thev will consolidate 
Atlantic Coast activities under onc 
Loot 

PWA will group its Atlantic Re 
fion offices at Idlewild, but will re 
tam its LaGuardia maintenanec hangar 
tor planes using that airport American, 
United and bkastern will use their Idle 
wild facilitics as additions to their ex 
sting New York area hangars and 
offices 

Pan American plans to centralize its 
cntire Atlantic Division m= the SI4 


millon hangar/ofhce buildings going 
up at Idlewild. Included will be all de 
partinents making up the organization, 
such as operations, traffic and sales 
tores and purchasing, propertics, medi 


( i ind personnel 


Lhese offices are now scattered at 
three different Idlewild locations and 
itt LaGuardia 


Cable Cantilever 


Also meluded will be Dehmel trainers 
to check flight crews out on Pan Amer 


can’s latest aircraft, overhaul and main 
tenance facilities capable of handling 
nv tvpe of service from turn-around to 
heavy service omplete airframe 
haul). and the overhaul of some engine 
ind airframe accessonecs 

Engine overhaul, now pertormed at 
Nhiami, is not contemplated for the Idle 
wild base 

PanAm’s and UW A's hangars are of 
identical design (although different in 
zc) done by Ammann & Whitney, 
structural engineers 

Concept, called cablk suspended can- 


1 


tilever construction. uses 2 n. diameter 


stecl strands to support heavy con 
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TWA will group its Atlantic Region offices in this $15 million facility at Idlewild. 





PAN AMERICAN will centralize its Atlantic Division in a $14 million facility. 


a 
— 
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UNITED moved into this hangar 18 months ago. leases half of it to American. 

















EASTERN also leases half its vear-old facility, in this case to Seaboard & Western. 
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The Real Reward is Here 


for the Production Design Engineer 


There are challenge and satisfaction for you at Rohr. For recognition, and permanency through long-range commer- 
vou follow your design trom planning to plant to loading cial and military projects 
platform And in sunny Chula Vista, on the Bay nine miles south 


of San Diego, vou and vour family will find a new way ot 


Here, engaged primarily in the tremendous field of 
living in a wondertul year ‘round climate 


power pac hages, vou translate theory into produ tion 

If you are an experienced production design engineer, 
write ROHR right now. Please enclose resume and we 
will reply at once. J. L. Hobel, Industrial Relations Man- 
ager, Rohr Aircratt Corporation, Chula Vista, California 
At Rohr you can be sure of full personal advantages, Dept. 355A. 


design with full regard tor function, materials and service 


ability. Work in this area encompasses all the engineering 


factors involved in the design ot the « omplete tircraft itself. 






WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


Nite tame ize thlenms CHULA VISTA, CALIFORNIA 


PLANTS ALSO IN RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 
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crete folded plate or “corrugated” 
roots 

Ihe design clinimates the necd of 
post a pillars to upport the root 
giving a completely clea unobstructed 
hangar floor 

Phe buildings consist of a long. main 
conter section no cach side of which 
the hangar roof \tend, supported by 
i svstem of stecl cables: whose opposite 
cnd we secured to anchorage walls 
paced at 30 ft. tervals along the top 
of the hangar center section. 
First Use 


Ammann & Whitnes devclaped this 
hangar construction im 
compunction IWA,. The = first 


hangar built to this design is now about 


new type of 


with 


S5 complete at TP WA's new Kansas 
City overhaul base 

Phe outer edge of the wide roof (130 
ft. on cach side in PAA’s casc) will 
have an’ up-and-down deflection of 


12-14 in to heat and cold caused 


dic 


expansion and contraction, snow loads, 
and other factors lo accommodate 
this considerable movement, — the 
hangar doors have a 10 ft. upper sec 


tion whose lower cdge is hinged to the 
top of the door and whose upper cdge 
rides on tracks underneath the hangar 
roof 

Ceiling height ranges from 4S ft. 
at the door to 36 ft. at the inner side. 
Pan Am’s hangar, which is 640 ft. long, 
will accommodate five DC-7C or four 
707 or DC-S jets per side. Provisions 
have been made to expand this hangar 
capacity by about 75° if required 

Within the 100-ft.-wide, three-story 
center section will be a training school, 
complete commissary and in-flight food 
service kitchens, warchouses and stores, 
and maintenance and overhaul shops 
and offices. 


Two Wings 

In addition, there will be two wings. 
The west wing, measuring 338x109 
ft. and the East wing 290x91 ft. will 
house additional offices 

Phe hangar will be radiant heated, 
the offices completely an 
The windows, which will be scaled to 
cut down and dirt, are so built 
that a second sash may be easily added 
to combat jet engine noise should this 
prove to be a problem onec the gas 
turbine-powered aircraft go into opcera- 


conditioned 


THOUS 


tion 

Additional facilitics include land on 
which component overhaul shops can 
be built, a ramp area capable of ac- 
commodating four-engine aircraft 
and a parking lot with an initial ca- 
pacity of S50 cats 

Both PAA’s and TWA’s_ hangars 
have the heating and air conditioning 
plants im enclosed structures on the 
roof of the center section rather than 
on the ground floor where floor space 
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is too Valuable buch ol i Moped up 1 hic IW \ han 

to the turances ] than Pan An ) 
Idlewild Is i rele i lo itiop f ! HOodas ! t!! tt 

Prams World Agel overhaul SC VK it 

mcg the bast terminus of its mayor YenT if 

iomestic flights and the Western te 4 tt. wu 

minus of its mtcrnational network ft. per side f tl 

TWA’‘s New Base | “7 ae ys 
Phe SP3-nalhon facility will be used »lan th 1 t t) 4 
rnaril for brane Hidntcnance of IN te il roy 

PW OVS International fleet and much of tions—or qets t 

Its fourcngine domest flect. Pinging 1 hic cntct { I 

overhaul and = h maimtcnance wall tacilit \ t t 

QO be centered in the airlin HCW, OVC ucla hited oft 
haul and maintenance base in Kansas While TWA 
City, No. LaGuardia region ffi t 





— 


Engineers and Scientists 





and other informati 
to you. 


The types of work « 
Missiles 
Applied Mechanics 
Geophysics 
Underwater Ordnance 
Electronic Countermeas 


Instruments & Controls 
Solid State Physics 


Infrared Systems 


Inertial Systems 
Syste 


Te need add ona ‘ ‘ 


ELECTRICAL AND ELECTRON 
MECHANICAL ENGINEERS © AERO 


Digital & Analog Computers 


Microwaves & Antennas 


Electronic Equipment Design 


From beginners to experts 


LET US WRITE TO YOU! 


We would like to tell you about the work we are doing, 
and the opportunities in it for you. An ad doesn’t provide 
space to do it, so we would like you to let; us mail technical 
real interest 


on we think will be of 


m which you could be engaged include: 
Servomechanisms 

Balloon Systems 

Industrial Automation 
Upper Atmosphere Research 
Fine Particle Technology 
Surface Chemistry 

Optics 

Mechanical Design 

Airborne Early Warning 
Radar Systems 

Information Theory 

ms Analysis and Design 


& Miniaturization 


I ~ offs , t 


ures 


iff 


ame at ne a 


IC ENGINEERS AND DESIGNERS 
NAUTICAL ENGINEERS © PHYSICISTS 











Tear off and mail to: 
Peter D. Burgess A 
Director of Personnel 
Mechanical Division of 
GENERAL MILLS 

1620 Central Avenue, N.E. 
Minneapolis, Minnesota 





ES Err errr ry eT TTT ttre Tir TTT TT TT TTT it 
COLLEGE wccccccccccccccseses DEGKET 

ADDRESS ..ccccccccccccccccccseses 

CITY wn ccscnccecceccooeseeses ZONT STATI 


General 
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Just for fun, 
| think [il 
answer this 


YOU'RE THE MAN who hasn’t answered a recruitment 
ad for a long time—and you are the man we would like 
to have answer this one. 

CW T—the Southern California Cooperative Wind Tun- 
nel—has completed an $8 million expansion program. Our 
staff needs expansion too. We are adding some junior men, 
but we are especially looking for experienced engineers— 
men with a solid background in aerodynamic testing and 
development. 

Even if you’re not considering a move now, we'd like 
to send you the CWT story. We think it can be to your 
advantage. Just mail the coupon below... 


Operated by the California Institute 
of Technology. Owned by Convair, 


Douglas, Lockheed, McDonnell and 
North American. 

7 CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 


ment of high-speed aircraft and 





guided missiles. 


Southern California Cooperative Wind Tunnel 
.950 South Raymond, Pasadena, California 


GENTLEMEN: Please send me literature about the Wind Tunnel. 


NAME ‘ ERE ee ee Pee Poe e rs Pee eT ere ee Pervrrery; sey 








Idlewild facihty, it will retain its hangar 
it LaGuardia and whatever offices are 
required tor that operation. ‘Phe facility 
will perform linac DRT LCHANCE on 
PWNS planes using the field. such: as 
Nlartins, 049s and 749s. but will not 
handle the larger and newer piston en- 
gine and yet cquipment flving ito 
Idlewild 

Included in the new Idlewild facilits 
will be a ground equipment garage 
trucks, tugs, etc.) a food unit commius- 
sary, and a ramp area big cnough to park 
-2 fourengine planes 

Phe airline expects to have about 
1,000) persons working at the hangar 
by 1959-600. 

Phe new building is now beginning 
to take shape on ‘TWA's 50-acre lot 
jomimg Van Wyck expressway just 
cast of PAA’S lot of approximately the 
same size. The airline hopes to move 
in by the end of 1957. 


United Airlines 


United's hangar is similar to East- 
ern’s dimensionally except that United 
has more extensive office space which 
mecludes a Link ‘Trainer room. The air- 
linc moved in about 1S months ago and 
is currently leasing half of its new 
facilities to American. 

Lhe hangar proper has six bavs, three 
per side, which can accommodate a 
DC-7C size plane cach. The 33-foot 
roof 1s too low to accept DC-8s.. VAL 
plans to build “dog houses” into the 
roofs which will give sufficient clear- 
ance to the jet fins and rudders 

United is now doing checks rang- 
ing from a turn-around to a 125 hr. 
heavy service check, mostly on DC-7s 
and DC-6A freight aircraft. Most other 
United aircraft are serviced at cither 
LaGuardia or Newark 

\ United spokesman said that he 
did not anticipate much change of 
pauintenance activity at the Idlewild 
base until jets go into operation. ‘The 
facihtv now employs about 500 per- 


SOnS 


Eastern Air Lines 


astern moved into its hangar in 
December 1955. Half is leased to Sea- 
board & Western 

Phe hangar has six four-cngine air- 
craft bavs. Since the roof is too low 
for E.AL’s DC-Ss, dog houses also will 
be built for adequate tail clearance 

At the moment, the base handles 
only turn-arcunds, 235 hr. checks and 
inv emergency situations which might 
“TISe, 

An Eastern spokesman said that he 
c¢ vects the facility to become a mayor 
rep ur base in time as new cquipment 

isimilated mto the fleet and the 
trequency of fights into Idlewild im 
creases above its currcnt level 
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Are you falling behind in your “must” reading 
Are you held back in business and social life because you're “not well informed?” 


Let Paul D. Leedy, of N.Y.U’s famed READING INSTITUTE, show you 


Do slow reading habits “tie you in knots?” 


books, periodicals, reports, studies? 






How to Read More — 
in Less Time! 


An Easy Way to Increase Your Reading Skill and Speed—to Understand More, Remember 
More, and Use More of Everything You Read! 


f you have a “reading problem”- 

and millions of Americans do—then 
here at last is the help you've been 
waiting for' Paul D, Leedy has packed 
into one practical book his years of experi- 
ence with adults at New York University’s 
famed Reading Institute Whether you 
read for business or pleasure, or are en- 


caged in study of any kind, you will 
benefit from Mr. Leedy'’s remarkable new 
book 


Reading Improvement for Adults shows 
you how to be a better, faster reader 
and how to get more out of your reading 
time, so you can keep abreast of the flood 
of “must” books, newspapers, reports, and 
business and professional periodicals that 
demand attention 


The Secret of Rapid Reading 


Although many people think that 
reading skill is a matter of luck, or in- 
telligence, authorities know that this is 


ne true Good readers are net born 


they re made reading skill is largely 
matter of developing the right readir 
habitea! Using the emarkable methods in 
Keading Improvement for Adults vou can 
i imazinglv little time InCcTeane you 
reading speed two, three. even four times 
sour present rate it the same time il 
bir nd enjoying more everythin 
you read 
i s pr il y \ 
it ! " d women i ilk 
‘ ha l it d trom thes 
M hem spo hand “= ‘ 
ad irs las m os ly t 
» ss ding tining Now you can 
mas in CHS) pr i ind 
ven n hewds mms Spar rie 
ind a t ’ Ve ‘ ‘ . ime 
ir Watch and your py Keading 


Improvement for Adults. 


See Results From 
the Very First Lesson! 


Each chapter in Reading Improve- 
ment for Adults starts off with a prac- 
tical analysis of a particular reading 

! mmo te most precple Then 


protien 

after Mr lLeedy shows ve what \ 

trouble = he shows you hew te correct it 

In every cuise the i Ves ‘ i i live 

example the problem and its selution 
Mach hapter tlse ontains special 

added material to help you improve your 


eVe-spat ind your reading perception 

two easy-to aster but vitally important 
aids ‘ reading In addition, each 
chapter arries an inventory cheek-list 
to help vou keep track of your own read 
neg habits It will amaze you how this 
ch k-list changer for the better as your 
readin kill improves 





Thousands of businessmen, doc- 
tors, lawyers, engineers, students 
... all who read for profits, cul- 
ture, or pleasure have benefited 


by this method 





What This Book Covers: 


Here are just a few of the practical 
subjects you will find in the 20 chap- 
ters of this 456-page book: “Higher 


Speed With Less Effort; Skimming 
Key to Rapid Keading liow To Re 
member What You Read ; The Reading 
Demands of Lusiness liow to Read 
i Newsypuaper Technica Reports 
Punctuation: The Trattic Lights of Read 
ing laragraphs Htecaching For en 
jovinent There s muetl much mere in 

ain isp i tion h ad 
ind s ! ipl i 1 i 
aids ! d 1 1 t 

Wha l i 
progres hhiay i ‘ 
reading ! dp p. a \ pial 
I thie Is l 
you Ww it Ou ita’ 
understanding nn than ss i 
breton t imazing t tr 
ind tuast you read I n ‘ pr 
and enjoyment you get fro your rea 


poor ococ ee rere rer 


| MeGraw-Hill Book Co., Ine., 
fist st., 


| 327 w. 


D mna rihl 
|“ ' uss 





Self-Checking Examples and 
Quizzes, Chart Your Progress 


Throughout the book are informative, 
entertaining articles from outstanding 
books and magazines, especially se- 
lected for reading practice khach of theme 


articles is timed according to the speed 
with which you should read it each is 
rated according to how much you ales 
on a frst reading This way you an 
Measure your own Improvement Witeh 
your speed and understanding mprove 
from your very first lesson At the end 
of every selection there ar entertaining 
quizzes, designed 1 test your reaching 
efficiency, With answer in the baek of the 
book 

\mong the mest important sectaor rf 
the book are Chrome ! “ i power ake 
signed to imerease your ibulary and 
yuur recognition speed 


Try it for 10 days FREE 


Mail the coupon below, without any 
money, und we will send you a copy of 
Reading Improvement for Adults for 
10 days’ trial, so you can judge for 
yourself how much it can do for you. 
If at the end of 10 days you are not 
mvinced that it will make you a bet 
ter, faster reader, return it without 
any further obligation. Otherwise keep 
t and send only $1.95, plus a few cer 
delivery cost, as first payment, than 32 
month until the low price of only 
paid. MeGraw-Hill Book Gom 

pany, 327 West dist St.. New York 36, 


ee MAIL THIS COUPON 


SA.05 1 


Dept. AW-1-5 
New Vork 46, \.% 


I i Reading Improvement for Adults 
t i t : ' h 1 
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Toolmakers’ 


Microscope 


Ultimate in 
measuring 
microscopes. 
Range 2" x 4", 
reading to 
0.0001". angular 


measurement to 





1 minute. 


Precise measurement to 0.0001” 


Slash rejects, save 
money with Gaertner 
measuring microscopes 


Precise, versatile, easy-to-use 
Gaertner measuring microscopes 
assure positive, direct measurement 
of precision parts. You see clear, 
sharply defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc- 
tion savings with Gaertner optical 
instrumentation. Write for complete 
data on the Gaertner line of industrial 
microscopes. 


Coordinate 
Measuring Microscope 


High precision, 

low cost instrument 
for 2-dimensional 
linear measurement. 
Range 2” x 2”, 
reading to 0.0001”. 


Micrometer 
Slide Comparator 


Reliable, low cost 
instrument for linear 
measurement. Ranges 
up to 4”, reading to 
0.0001” or 0.00005”, 


Scale Micrometer or 
Shop Microscope 


High quality. low cost 
instrument with range 
up to 0.100". Reading to 
0.001". easy inter 
polation to 0.0002”, 





Write for Bulletin 161-54 showing 
applications, models, specifications. 


The Gaertner 
Scientific Corporation 


1256 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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Preloading Aids 

Cargo Operations 
Prcloading, unitizing and palletizing 

uc the three kevs to streamlining au 


cargo operations to obtam minimum 
urcraft ground tine, cut unnecessary 


cargo handling, lower costs, , achieve 
highest plane utilization and merease 
IOV CHUC 


Phese opmions were expressed in a 
paper given by C. W. Meldram at a 
mecting of the American Society ot 
Mechanical Kngincers held recently at 
New York. Ths talk was concerned 
primarily with operations, 
which now account for about 40% 
of total tonnage of the combination 


Hriines 


ill-c igo 


PAssCchecl Curgo 

Nieldram, who heads his own au 
cargo consulting Company, made these 
potnts 
e Preloading cargo allows it to be as 
sembled on pallets or other types of 
containers and loaded as soon as the 
wuircraft is ready to receive its freight. 
e Unitizing a load allows a shipper to 
handle his cargo in the most efficient 
manner. By using a device called a 
stackable dolly box, cargo need be 
handled only twice during the load- 
ing Operation—once from truck to con- 
vcvor, and again from convevor to box. 
This will also help to kecp breakage at 
| minimum 
e Palletizing, while now a practical 
time-saver for cargo aircraft loading and 
unloading, should be replaced by stack 
ible boxes, Meldrum advocates. 

An American Airlines representative 
cited this dramatic saving which pal 


letizing accomplished under certain 
perating conditions: 
Straits Air Ireight Express, Ltd... 


used three Bristol lreighters to shuttle 
cargo across. the 50-mi. wide Cook 
Straits between New Zealand’s North 
ind South Islands. By going to a pal 
letized svstem called Cargon, the com 
pany penalized their 12,000 Tb. pavload 
2.000 Ib.. but Cargon resulted in_onc 
urcraft being able to do the work ot 
three, bringing about large equipment 
ind maintenance savings. The Cargon 
system allows a 10,000 Tb. cargo to be 
inloaded in about 12 minutes. 

\n objection was voiced against this 
tvpe of palletizing as being too inflexible 
for military use where cargo aircraft 
rarely fly over the same route twice. 
Hlowever, it was conceded that the 
method was probably fine for the two- 
terminal operation of SAFE, 

Meldram suggested the use of a new 
tvpe of driverless, automated tractor for 
towing dollics to predetermined loca- 
tions. The tractors would follow wires 
buned under the floor or suspended 
ovcrhead. 

Such an installation which the U. S. 
Air Force has called Guidomatic, is 











DARNELL 


p> CASTERS AND WHEELS ~<@ 


proving Otelaudling 


PERFORMANCE AND ECONOMY 





features you'll like! 





a wide choice of 
treads suited to all types of floors, includ- 


ing Darnelloprene oil, water and chemical- 
resistant treads, make Darneli Casters and 


Wheels highty adapted to rough usage. 


RUBBER TREADS ... 


RUST-PROOFED by zinc plating. 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


STRING GUARDS .. . Even though string 
and ravelings may wind around the hub, 
these string guards insure easy rolling at 


all times. 

LUBRICATION . . . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat and water. Zerk fittings are 
provided for quick grease-gun lubrication. 


FREE MANUAL 


DO YOU HAVE 
YOUR COPY ? 
= —at 4 


ee 





DARNELL CORPORATION, LTD. 


WNEY S$ ANGELES NTY ALIFORNIA 


WALKER STREFT. NEW YORK 13. NEW YORK 


4ORTH NTON STREET HICAGO 6, ILLINOIS 
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zoing into operation at Kelly APB. San 

\ntomio, tex. ‘The tractor follows a 

lime painted on the floor with a special 
pamt \s oa 


to what 


Nicldram 


hind of cu 
voight of cargo iw sent by an 
cited these figures 

An average shipment weighs 213 Ib 
nd the picce weighs 364 Ib 

About 91 of all cargo air cargo 
hipments weigh less than 500 I 
66° of all weigh under 
1.000 Ib. Some 37 of tonnage shipped 
veighs between 100-500 Tb., and 70% 
of the tonnage weighs between 100 
1.999 Ib. onl 5 of total tonnage 


IN CTU 


shipments 


exceeds 5.000 Ib 

Meldram concluded his paper by sug 
ecosting that 
bairchild NC-120, might be successfull 
used as air freighters. Completely pro 
loaded fusclages could be taken to the 


pack planes, such as the 
| | 


wrier plane by straddle carners and 


ittached in minutes 


OFF THE LINE 


Plug, designed for use with extemal 
clectrical starting power supplies, is de 
tachable and may be removed from a 
damaged cable and quickly attached to 


i soldermg or crimp 





rnew cable, Onh 
ing tool and screwdriver are required to 
make the new Specially 
designed slotted, floating contacts make 
the plug casv to insert. Marketer: 
Albert & J. Mi. Anderson Mfg. Co., 
301 A St.. Boston, Mass. 


connection 





New service trav, which can fold into 
the back of a scat, is independent ot 


the back rest when im use. It provides 
surface from which the pas 
scnger may cat or which he may usc 
to read or write. The trav is available 
mn kit form for imstallation on existing 
Hardman seats and is incorporated im 
passenger scat$ in new Convan 340 and 
$40) aircraft. |Nlanufacturer: Hardiman 
Pool & Kngitecring Co., 1845 South 
Bundy Drive.) Los Angeles 25, Calif. 


i steady 
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AMONG 


IMPORTANT 


ACTIVITIES AT HUGHES 


is A PROGRAM 


INVOLVING 


COMPREHENSIVE 


TESTING 


AND EVALUATION 


IN CONNECTION WITH 


HUGHES-DEVELOPED 


RADAR FIRE CONTROL 


AND NAVIGATION SYSTEMS 


FOR LATEST TYPE 


MILITARY ALL-WEATHER 


INTERCEPTORS. 


System 

Test 

Engineers 

and 
Instrumentation 
Engineers 


Scientific Staff Relations 


| HUGHES | 
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Research and Development Laboratories 


HUGHES AIRCRAFT MPANY 


Culver City, Los Angeles County, California 
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Henry Rempt (second from left), head of the Electronics 
and Armament Systems Division, discusses problems 
inherent in the application of large electronic sensing 
devices to aircraft with David Morrissey, A.E.W. Systems 
Specialist, Harold Held, Data Links Specialist in the 
Advanced Techniques Group, and Nelson Harnois, head of 
the Electronics and Armament Systems Engineering 
Department. 





Lockheed expands electronics division 


@ To keep pace with its ever-increasing emphasis on 
electronics, Lockheed has expanded and centralized 
research and development activities under the Electronics 
and Armament Systems Division. The Division is under 
the direction of Henry Rempt. 

Responsibilities of the Division include originating and 
developing complex electronics and armament systems 
for all new Lockheed aircraft 

A number of technical management positions for Elec- 
tronics Systems Engineers has been created. The positions 
will appeal particularly to those who seek an extremely 
wide range of assignments. 


Electronics Engineers possessing experience 
or keen interest in systems activities are 
invited to write E. W. Des Lauriers. 

Dept. ED-3-1-1 





Technical management positions are open in fields of: 
Fire control, countermeasures, inertial 
systems, weapons, communications, 
infra-red, optics, sonics, magnetics, 
antennas and micro-waves. 

Under Lockheed’s philosophy of operation, Electronics 
Systems Engineers supervise and participate in con- 
ceiving advanced systems and then performing research, 
development and evaluation up to production stages on 
all Lockheed aircraft — radar search planes, high-speed 
fighters, cargo and passenger transports, bombers, 
jet trainers. 


California Division 


LOCKHEED 


AIRCRAFT CORPORATION * BURBANK 


CALIFORNIA 




















NEW AVIATION PRODUCTS 








Radiation-Powered Lamp 


Hligh brightness signal and = market 
lamps are powered by radiation from 
Isotope Designed for 
where power and maintenance are lim 


1) 
msfallitions 


ited, isolamps require no fuel, batteries 
| Phosphor 


} 
HLTTTTITICSCCTICS »' 


or cxternal pows SOUTCC 
rnstals are excited to 


rediation from Krypton” source im hes 


metically transparent capsul 


“A lc d 


which is weather and tamper-proof. Lat 
time is greater than 10 vears. Range 
visible is over 500 vards. Radiation lev 
1 no. 5 1} 

cls are well below established tolerances 


U.S. Radium Corporation, Morris- 
town, N. J. 





Telemeter Temperature Sensor 


Resistance type tape-on surface tem 
! 


] iturc scnsing clement for telemeter 
ing can be apphed quickh to an 
{ D\ pressing small Piece t HN 
tape ove t. blement has output up 
to 5 Its without un plific ition which 
m be used directh im commutation 
cuit to modulate standard telemeter 
ing transmitters Because — resistance 
nee Or the specified temperature 
rang 100 ohms the clement may be 
wlded to an installation with other 


tempcraturc transducers without in 
Resistors are avail 
ible im vanous ranges trom s00b to 

O01 nad cach furnished with 
two in mistantan loads Vocuracy 
j 2 full scale range Nlaximum 


contmuous current is 2 ma. mms. (aver 


uit modification 


dl OCT | SCC 
l'ran-Sonics, Inc., Box 325, Lexington 
-_ 

%, Nass. 
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Portable Anechoic Chamber 


Portable 


signed to. test small miucr phi 1K 


nechoic chamber 

nal devices and munitunzed clectrom 
and mechameal equipment. Low ti 
quency cut-off pomt (at which cnerg 


absorption dr ps below ) ind pre 
sure reflection exceeds 10 is 250 cp 
Chambers with other cut-off posts 
be made to specification Sour 
abs whed by vodgc hap VIE Tt 
: err. 
dé t 
| 
| 7 ‘ 
i 
« 
7 4 
/ 
Par : 
| ( iDrous gi uit 1 thre 
ciling ' fl Use rolu location 
! | l S¢ ti i 
ch 1 I a ul ( | 
! t t ition ft nl WAKC 
) ust " t t 
14 i tion t ! 
yh) t 1a! 
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Kckel Corp., 155 bkaweett St., Cam 
bridge, Mass. 


Zipper Cable Cover 


Cost of lacing 


’ 

ha MN ci ( uf DVI t ) 
] 

” I yhist NE \ | ) 

p ad tu ig ( ! c, 1diciuti- 


Tools for 


Your Needs 


Further Expand 
PROTO’s Huge 
Professional-Quality 





Joining the thousands of other pro 
ven standard and special tools are 
hundreds of new tools developed to 
meet the exacting requirements ol 
your job. With this extensive line you 
can build a complete matched set of 
guaranteed tools, getting time-saving 
designs, long service. and highest 
quality at the right price. Make your 
PROTO dealer your Tool Headquar 
ters. Send 10¢ for catalog of entire 
line to PROTO TOOLS 
2235 Santa Fe Ave., Los Angeles 54, Calif 


Eastern Factory lamestown WY Canadian Factory London (nt 


sional TOols 





Forging Ahead Through Leadership 
Quality, Service and Understanding 
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4, 


1002 Betore launching this missile hundreds 
of tests must be made a Process Usu- 
ally requiring several hours and highly- 

trained technicians 


SE. cm 


100 Sperry Check-Out Equipment built into 
truck is readily moved to launching 


area to handle all tests. 


eet tet tehehe dee tee ete Pr i errr rrr rir rrr rrr ttt tt te tt et tte 





1008 Inside truck the operator sits at console 
and by merely pressing button sees 
micro-filmed information tor opera- 
tional decisions on cach malfunction. 


; f/ 





» 


1009 Pressing another button operator re- 
ceives card showing adjustment or re- 


pair required and detailed instructions, 


AK" 
HD, 


1025 With complete instructions for repairs, 
the check-out is rapidly and accurately 


completed. 


Keeps Weapons 
Fit to Fight 


Saves time, cost ... requires no highly trained personnel 


¢ Keeping a weapon system operable at all times re- 
quires complex testing and evaluating. With Sperry 
Automatic Check-Out Equipment, this procedure can 
be simplified . . . time reduced to a minimum. 


¢ Complete system test can be made most economi- 
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Missile is launched 
with assurance that 
its complex mecha- 
nisMy are operating 
properly. 


|ECK-OUT E¢ 


cally and without highly trained personnel. This in- 
cludes electrical, hydraulic, pneumatic, stabilization, 
guidance, arming and propulsion components. 

e Our Microwave Electrenics Division can solve your 
problems in weapon systems’ evaluation. 


att 


BROOKLYN ~ CLEVELAND - NEW ORLEANS - LOS ANGELES - SEATTLE - SAN FRANCISCO. 
iN CANADA; SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED. MONTREAL. QUEBEC 


MICROWAVE ELECTRONICS DIVISION 


SYROSCOPE COMPANY 


Great Neck. New York 
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fy and protect multi-conductoy wiring 


It can replace virng ducts and mn 
be used as repli cable jacket to prot t 
expensive custom cables from abrasive 
wear, ‘Tubing may be re-used or per 
manenth sealed. Zipper pull-tab is ce 
tauchable. When sealed Zipper tubing 


will withstand strength test of 30 Ib. in 
W. A. Plummer Mfg. Co., 752 San 
Pedro St., Los Angeles, Calif. 





New 3-D binocular magnifier leaves 
hands free for such work as fine scale 
assembly and assures accurate reading 





of imicrometers, height gages ctc 
Matched and balanced prismatic lenses 
are made of high quality crown optical 
glass. Normal vision may be resumed by 
raising head. Ileadpipce excludes ex 
trancous light. Magnifier mav be worn 
with eveglasses. It is available in three 
magnification factors; 13, 24, and 2} 

Edroy Products Co., 480 Lexington 
Ave., New York, N. Y. 





Side Operated Drain Valve 


Side operated aircraft tank drain valve 
available with magnetic-connecting 
drain fitting is free of disadvantages of 
center operated drain valves. Valve is 
opcrated by small lever on one side with 
one finger or anv small tool. Operator's 
hand is out of line of flow. Magnetic 
drain fitting is fluid-tight and requires 
no threaded or bavonet lock. Flexible 
hose of fitting will carry tank contents to 
a container without spillage. Removal 
of magnetic fitting automatically closes 
valve 

Technical Development Co., Glen- 
olden, Pa. 


Small Accelerometer 


Tinv accelerometer weighs 3 0z., has 
high output potentiometer pickoff and 
pressure scaled case. It is intended for 
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CAREERS FOR 
ENGINEERS 


At Northrop Aircraft in Hawthorne, Southern Cali- 
fornia, many fine engineering positions are avail- 
able in electrical design, dynamics, electronics, 
computing, weapon systems, mechanical design, 
and structures. 

Here are many challenging opportunities, with 
attractive salaries on fast-growing programs in jet 
aircraft and guided missile research and develop- 
ment. You'll be on the engineering team of a com- 
pany that has pioneered for over seventeen years 
in these fields where continued expansion 
promises to be fantastic. 

At Northrop Aircraft, the progress of personnel 
is as important as the progress of projects. Your 
initiative and ambition will be respected. Con- 
stantly fresh assignments will be yours. You'll be 
among friendly people of your own caliber, and 
you'll be living in sunny Southern California where 
you and your family can enjoy life at its best, the 
year ‘round. 

At Northrop you will find the success you are 
seeking. For complete information about the many 
career positions now available, we invite you to 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-0, Hawthorne, California. 





NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM -62 intercontinental Missiles 


6-88 
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age adjustment 


© Fixed goin adjustments 


THERE’S A 


@ Critical magnetic and electric bias 


TIC TRIMMER POT 


= Belancing edjustments 


for every 
' P ( ae li o 
instrumentation and control systems app ication 


and is already in use on missile évstems 
and target drones. Case height is 1.5 | @ Padding octo® 
in. Operating temperature range Is from Ano scale meret compensation 
—50 C. to +100 C. Acceptable vibra- ” adi bd 

@ Fixed reference circuits 


tion range is from zero to 2,000 cps. to 
10 G. 

It is shock resistant to 40 G. It 
is available with connectors or solder 


° Threshold volt 


TIC manufactures in production quantities 
terminals. the most complete line of precision trimmer 
Humphrey Inc., 2805 Canon St., San R potentiometers in the industry. Common to 
Diego 6, Calif. all TIC trimmers is the unexcelled TIC 
quality construction and ad- 
’ vanced design. The wide selec- 
WHAT 4 N EW tion of sizes and shapes, in addi- 
tion to the wide range of power 
and temperature capabilities, 
: : ermit selection of units of 
Reports Ay ailable eo ol compatibility with a 
e Investigation of the Effects of In- \ , specific application. 
congruous Elements and the Interac- 
tion Effects of these Elements on High 
Temperature Strength of FE-CQO-NI- 
CR Allovs (PB 121379)—by JI. J The TIC Trimmer Potentiometer Line in- 
Robertshaw and kk. M. Richmond, Um cludes units from % inch to 1 inch in size... 
versal-Cvclops Stecl Corp. for Wright 50 to 100K ohms in resistance .... —55° C 
Air Development Center, $1.75; 62pp to +145° C temperature range ... power 
@ Development of Heat Resistant Alloys ratings up to 4 watts. Advanced mechanical 
by Powder Metallurgy Techniques (PB design provides extremely precise, stable ad- 
121356)—by G. Zuromskyv and others, justments under all forms of adverse environ- 
Svlvania Electric Products Tic for mental conditions. 





Worig I ) ( cnt ; 
o~ a. Mir Development — Center TIC was the originator of the high stability 
pay PP ubminiature trimmer For exe > 4 
: on sub Z , pots. For example the 
@ Sec “xpe nite ack - : : 
c air ome - W'enack pate original metal-film potentiometer, the TIC 
aoe : : ' fp ; . Re ¥ % RFT Metlfilm, represents the outstanding ad- MANUFACTURER OF | 
( Dstra \ DCTS SC ( in . 
3 i ae oe vance high stability trimmer potentiometer THE WORLD'S FINEST | 
Development Command, | S: Al ts abe ws POTENTIOMETERS 
S15 Bee design. The RFT contains a resistance ele- o~ 
OTCE, 50; 55pp 5) 
, Att ment of metallic film that provides infinite PIONEER OF 
eV: AY : - Nietal- ? : : | 
li Sshene me ee cre A = th Kk = resolution for ultra-fine trimming. Compact- | PRECISION WIRE-WOUND 
“ © B 5 \ - = ; 
ry “g 1 Ord [al ' ness of the RFT permits stacking 7 to the POTENTIOMETERS 
I T \ I ¢ ”) Ory ° e . 
$1.00 34 — poner: errr ey square inch. Latest addition to the TIC Trim- . 
Wy, 2=PP ey ees ; ioe Rw FOREMOST IN THE 
: ; > mer Line is the new low cost RWT which, 
eA Fundamental Study of Natural and , “ h RFT : ets adi : 7 : ' ‘ DEVELOPMENT OF 
Svnthetic Films on Magnesium = and po . mites " d : ae ee ae a eee j new a ‘ 
: ° 25-turn lead screw. 
its Allovs (PB 121322)—Dow Chemical eee eres f° gMEQUALLED FOR PROMPT °: 
( comp mv for W right Air Devel pr ut Comple te information on the TIC Trimmer i DELIVERY -PRODUCTION, } 
Center, $4.25: 16Spp Potentiometer Line is available upon request. i PROTOTYPE : 


@ Development of Fluoro-Silicone Flas- 
tomers, Part 2 (PB 121394)—bv R. Tan — 
rant and G. WW. Dvyckes. Peninsular 
Chemresearch, Inc. for Wright Air D« 

Scene! TECHNOLOGY INSTRUMENT CORP 
e Elastomeric Polyphosphates, Part 2 © 


351)—bv F. A Bovey, Minne sota Nin 569 Main Street, Acton, Mass., COlonial’3-7711, 
ing and Manufacturing Co. for Wright West Coast Mail Address, Box 3941, No. Hollywood, Calif., POplar 5-8620 


Air Development Center, $1.25; 67pp. 


‘ 
4 





AVIATION WEEK, January 7, 1957 





Ten Years 
Cost P2V 
Trim Shape 


Army Contracts 


Following is a list of unclassified con 


tracts for $25,000 and over, as released 


by Army Contracting Offices 
KOSSFORD ORDNANCE DEPOT, P.O. 
Box 2877, Toledo, Ohio 

Sonottux Div... Tubular Service & Engi- 
neering Co., 5815 Clinton Drive Hlouston 
of, Tex kit, inspection, interi stk. neo 
§HA5-1-000011, m consisting 


of the 


agnetic | ‘ 
following nine ite: 850-T-000002 
maxnetizing unit, variable AC & DO 
input 140 single Sonotlux 
Corp. mo [100-SN oor equal 5625-1-000016 
probe, DC, 600 V ! 
SX yy equal H145 
long “ \ So) TN-2 

pe LAOTSE & JAGTSM molded plugs 
onoflux Corp. mo. 2IS35-SN or equal 


MO008 cable. o ut, 15’ long, 600 


HO evel: 
Sonotlux Corp. mo. 3186 
[-00nnn2 able, remote 


ontrel cable 


test 10-2 cable \ 
ado plug Sonoflux (eo 
pual H145-1-d0n00] , 
é old test 10 i with job 
ISTM melded plugs Soneo- 
o-SN oor equal v50-1- 
HOH with joy type 
ISTM ote tu o test 1 2 cuble 
onotlu “ » S1aT-S or equal, 6110 
£00000 hand, 200 
\ SJO-TS-2 all ith jo type 2AOTSF 
ted Seonoflux Co o. 137-8X or 
equal 1 Hoos 2 7 


\7 


m SJO 1s ib ‘ t\p ZAG 


s 


Sonothux ” » ZISTO-SN 


$7? 5H 50 


olded plugs 


pulal, Le eu 


NEW YORK ORDNANCE DISTRICT, Lo 
Varick St.. New York 14, N. Y¥. 

Ferd Instrument Co... Div of Sperry 
Kand Corp., 11-10) Thomese Ave Long 
Island = ¢*ity l N \ fea ties ontract 
DA-S0-080-OORD-TS20, $T77T0000 


KEDSTONE AKSENAL, Huntsville, Ala 
(.eorge M. Meriwether, |}7 12 7th Avenue 

North B ten 

ithe pre« 


sori (°S-12900-56) 


irmingham l } jtems each 


sion 


Parson-Aecrojet Co., |’ \zusa 


120 


lif ontrols for 


ob, nr. (CS- 


(“al design 
suided miss 
Phegg-5ey t17 


CORPS OF ENGINEERS, UU. 8S. Army, 
Philadelphia District, 2635 Abbottsford 
Ave., Philadelphia, 

Willard, Ine... Germantown & Sedgies 
Avenue, Philadelphia Pa., for constru 
tion of underground heating distribution 
lines and interior heating for 22 nose wing 
hangars it MeGuire Ai Force 
Wrightstown, N. J contract No, 


LOY-eng-H251, job, $45S010 


CORPS OF ENGINEERS, UCU. 8, 

Albuquerque District, P oO. Box 
Albuquerque, N. Mex 

C. H. Leavell & Co., 1900 Wyoming St 

Kl Paso, Te ‘ uction of Missile 

er White Sands 

Mex 

“B ENG 


Base 


DA-36- 
Army, 


1538, 


Counterm 


24-1 5H RGD jo 


Angeles 
Figueroa St., Los Angeles 


CORPS OF ENGINEERKS, Los 
Distriet, 751s. 
17, Calif. 

Peter Kiewit 
Kasler, 34 Nieways 


ATO propellant storage and 


Sons, and Fredericksen & 
Ave Arcadia, Cal., 
distribution 
system (second in ATO test 
stand) (groups A and BB), at Kdwards Air 
Force B Mdwards ul (FB ENG- 


OF-353-58-16 ) ob, S877676 


rement of 


= 
Navy Contracts 

Following is a list of unclassified con- 
tracts of $25,000 and over as released 
bv Navy Contracting Offices 


AVIATION SUPPLY OFFICE, 700 Kobbins 
Ave... Philadelphia 1, Pa 

Gardo Radio Corp., 63! W. Seminary St 
Charlotte, Miel iintenan parts for sup- 
vcort of radar test sets, (VREN-11-5189/56/ 
SHIPS) 

The Goodyear Tire & Kubber Ceo., Ine., 
1144 Kk. Market St Akron 16. Ohio, lining, 
brake CSRS /2LLO-1871 , AERO), tH204 
.. SLD9Ro2 


Various, S$35318 


Eclipse-VPioneer Dir., Bendix Aviation 


Operational necessity since the 1947 
photograph of the Truculent ‘Turtle 
at left was cluttered 
original clean lines of the Lockheed 
P2V. MAD stretched _ tail; 
searchlights, electronics, fuel meant 
adding tip tanks, and jet engines 
were mounted on underwing pods. 
Skiis for Polar operation, measur- 
ing 16 ft. long, 5 ft. wide on main 


made have 


gear 


gear, are latest extra. 


Corp., Teterboro, N. J indicators 383 
120-74-55/AERO),. various, $56043 
Scheid!l Mfg. Co., Ine., 1985 Great Neck 

Rad., Copiague, N F sliding cockpit 
anopy, (IFB 3 920 ea., $116188, 
Titanine Ine.. Morris & Elmwood Aves., 

nion, N. J.. lacquer (JD-ITFB-383-1367-56), 

"502 gals $55806 
MeDonnell Aircraft Corp... I. O 

St. Louis 3, Mo tank asys. (385 
125A1/2/56/AERO), 337 ea... $970142 
Douglas Aireraft ¢€ Ine., 32000 
Park Elvd., Santa Monica. Calif., parts for 
R4D spares, (385 /2110-2141A4/3/51) 

ous, $44121 
Douglas 
Park Bivd 


glass 


1299-56) 


tox 516 
29011- 


Ocean 
Vari- 


,a00 Ocean 


parts used 


Aireraft Co., Ine., 
Santa Monica, Calif 
on R5D spares (383/2110-2144A4/3/51 
AERO), var $1IK6TS12 

The Goodyear Tire and Rubber Co., 
1144 bk. Market St Akron 16, Ohio 
isVSs (383/2110-918 AER 383 
240 54 /°AERO, 383/2110-79,55/ AERO}, 907 
ea., $193826 

Gieneral Radio Co., 
Avenue, Cambridge 3 M: test 
nent and components ; -52 
various, $51324 

North American Aviation, Ine., Columbus 
Di 300 kK. Fifth Ave., Columbus, Ohio, 
ground handling equipment for FJ-2) air- 
craft, €383/29065-12583/7/56/AERO), vari- 


~suachusetts 
equip- 
2/356), 


ous, $4675 


OFFICE, 
Bos- 


DISTRICT PUBLIC WORKS 
First Naval District, 495 Summer st., 
ton 10, Mass. 

Herbert FE. Callahan, Ine., 41 N. Main St., 
Auburn, Me VilkF-UHEF transmitter facili- 
ties at the U.S. Naval Air Station 


t runs- 
wick, Me., 4IF ES spec. 48717 Bd, job, $49026 


ruBLIC VWORKS OFFICE, Fifth Naval 
District, Norfolk 11, Va. 

Blythe-Conner Co., IL’ a Loox L076 
Norfolk, Va (iuided Missiles School and 
Hart Fleet Air 
Center, Dam Neck, Va., 
$1448400 


Training 
(IF LB NOy-89488), 


Defense 


cont 


OF YARDS AND DOCKS, tth 
Naval Base, Philadel- 


BULUREAL 
Naval District, U.S. 
phia 12, Pa. 


XN. DiTommaso Co., 542 I. Haines Street, 
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I ladelphia installation of simulated 
theht deck i ing No. 653 Naval \ir 
Material Center Philadelphia, Va (IFL 
NByv-597). job, 326700 


OFFICER OF NAVAL KESEARCH, Wash- 
ington 25, D. ¢ 
University of Cincinnati, Cincinnati 
research on the toxicity of amines 
Hughes Aircraft Co... Culver City 
research on + 
MeGraw-Hill Book Coe., Ine... New 
N. Y., editoria ervices for human engin 


ne guide to equipment design, $65168 


ectron tubes, 25000 


Massachusetts Inst. of Technologs, Cit 
dze, Mass nAvestization of tundament 
problems in dynat neteoroloey, $12 
Leland Stanferd, Jr. University, Stant 
niversity f research Im comme 
n of high power pulsed 


NAVY PURCHASING OFFICE, U.S. Naval 
Supply Activities, Brookiyn 32, N. ¥ 
Anchor Mfg. Co., 2977 W. roadway, New 
York, N. Y¥ Nike 1 booster, N140(61559) 
HS3S1B, CFU N140-1208056), 816 kit 
$161220. 


USAF Contracts 


Following is a list of unclassified con 


tracts for $25,000 and over as released 
by Air Force Contracting Offices: 


SAN ANTONIO AIR MATERIEL AKEA, 
Kelly Nir Force Base, Tex. 
American Bosch Arma Corp... \! 
Rosch Division. 3664 Main St 
Mass screw 
Screw 1701-SC52 
19941 
(PLR 


83516 


OKLAHOMA ciry AIK MATERIEL 
AREA, Tinker Air Force Base, Okla 
Industrial Design rorautories, Ine 
3212 Waener Street, (i 
crear asse lv pinion, (REP 516-05 
690954), T3 items, $2865: 
Janitrol Aircraft Autemotive Div., 
uve Combustion Corp... 490 Dublin A 
Columbus Ohio heater assembly 
$8$0-O3F-OC-547393), 4 wtems, $6775 
The New York Air Brake Co., Sti i 
Ave., Watertown, N. Y.. springeheck hy 
pump (REP 294-051-3-OC-691686) B1 


iver City 


items, $332535. 

The Paltier Corp., 1701 Kentucky Street 
Michigan City, Ind., pallet-hardwood, (IF Et: 
34-601-56-444), 5 items, $277211 


Libbey-Owens-Ford Glass Co., 608 Mad 
ison Avenue Toledo 3, Ohio, panel-wind 
shield, (OC665258), job, $420268 

Aeroquip Corp., 300 South East Aver 
Jackson, Mich., coupling half hyd sel 
ing, (IF RB 34-601-56-416), 25 items, $4254" 

AiKesearch Manufacturing Co...) [ivision 
ot The Garrett Corp., 9851-9951 Sepulveda 
Boulevard, Los Angeles 45, Calif., tube oil 
ooler (IFB $4-601-56-371), 2 ite 
$351219 


t-sea 


MIDDLETOWN AIR MATERIEL AREA, 
Olmstead Air Force Base, Pa. 

The John Stapf Corp., 3465 N. 6th St. 
Harrisburg. Pa., construction of reinter 
concrete substructure and errection 
Aretic type tower, vicinity of Benton, Pa 
$61980, PR C(MAMN) 56-285-1, IFB 

United Aircraft} Corporation, Sikorsk» 
Aircraft Division, Stratford, Conn... services 
for the repair and/or overhaul of H-34 
helicopter major components, 90 ea, E84584 
PR SYS856, SY8956G-1 D9R95G-2. SYRBIG 
WAKNER KOBINS AIK MATERIAL 
AREA, Kobins Air Force Base, Ga. 

Motorola, Ine... 2710 N. Clybourr Ave 
*hicage 4, IL, modification kits for AN/APS- 
23 radar sets CPR-704542) 988 ea FR4G56 

Parker Appliance Co., 17325 Kuclid Ave 
Cleveland 12, Ohio, machine, flaring and 
beading, (IF U-469) 37 ea., $577 

Sheridan-Punaroe Co., P.O] Box 1385 
Macon, Ga modifications to bldg. 105 at 
Robins AF Kase, Ga. (IF B-240 local 
purchase), $71486. 

Mid-West Abrasive Co., 510 So. Washing- 


ou 
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OF YOURSELF 


As an engineer, what is 
your purpose in your professional life? 


Are vou concerned only with getting ahead of others? Or—are you more 
interested in getting ahead of yourself? 


Do you want to beat the records set by those with greater training or 
different experience than you possess? Or—do you want to make and 
break your own records? 


Our purpose at Sikorsky Aircraft is to develop and improve what we 
pioneered — helicopters — the world’s most versatile means of trans- 
portation. During the few short years since the first meaningful helicopter 
flight, Sikorsky engineers established many milestones in helicopter prog- 
ress. Even before cach one was recorded, these same men were working 
with renewed effort to surpass their own achievements. 


If, as an engineer, you recognize and appreciate the challenge that 
exists in the future of rotary-wing aircraft, you know that Sikorsky Air- 
craft offers the variety of opportunities you need to be able to outstrip 
your yesterdays by your today. 


We would like to tell you more about our company. We hope, too, that you 
will reciprocate and give us the opportunity to evaluate you. You can do 
this by writing to Mr. Richard Auten at our Bridgeport Personnel Department. 


ee 


ONE OF THE DO'ivis 


UNITED AIRCRAFT C 


SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORD, CONNECTICUT 








ISN’T IT 
TIME TO 
SYNCHRONIZE 


Your 
Engineering 
Future and 
Southern 
California 







Climate am 






PRODUCTION DESIGN ENGINEERS 


find top-notch experience rewarded with responsible career 
positions — along with a happy, healthful, year-round climate 
at Rohr. 

Here, engaged primarily in the tremendous field of power 
packages, you translate theory into production design encom- 
passing all the engineering factors involved in the design of 
the complete aircraft. 

At Rohr you are sure of full personal advantages, recogni- 
tion, and permanency through long-range commercial and 
military projects. Individual growth is correlated to dynamic 
company expansion. 

Write now and plan to head yourself and your family 
toward a happy future. If you are an experienced production 
design engineer, enclose resume to J. H. Hobel, 
Industrial Relations Manager, Rohr Air- 
. craft Corporation, Chula Vista, California. 


WORLD’S LARGEST PRODUCER 

OF READY-TO-INSTALL 

POWER PACKAGES FOR AIRPLANES 
Dept. 36 


AIRCRAFT CORPORATION 





CHULA VISTA, CALIFORNIA 
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ton St., Owosso, Mich., stone and shell assy., 


weunted (IF B-158, local purchase), $35281, 
Geo, bk. Viereck & Co., 1507 M St x. W., 
Washington 5 I> = honing machines, 
rizontal floor type (IF B-445) 78 ea. 
Ste ie 
Packaging Industries Ltd... 151 Pine St, 
Montelair N J (representing Superior 
Hone Corp.. Elkhart, Inc). sealing machine, 
eat, portable, type 1, size 6. spe MIL-S- 
H4H1A CIF R-486). 222 ea, S100554 
Packaging Industries Ltd... 151 Pine St., 
Montclair . sealing machine heat, 
bert type, type 3, size 12. spe MIL-S- 
H4H1A CIF B-527), 170 ea., S1e2008 


GADSEN ATK FORCE DEPOT, Gadsen Air 
Force Station, Gasden, Ala. 


Buffalo Metal Container Corp., Puffalo 1! 

N ‘ box, engine shipping ind storage 
teel enameled finish eylindr i] design for 

zg the engine with its eitudinal axis 
parallel to the base spec MIL-C-98282A 
dated 17 Jan 55 and engineering data, 865 

i Sir22434 (IF B-O1L-608056055) 

Intercontinental Manufacturing Company, 
(iarland, Tex box, engine shipping and 
st we steel enameled finis? ndrical 
designed for mtg the engine witl t= longi- 

nal axis parallel to the base, sp MIL.- 
C-982A dated 17 Jan 55 and engineering 
Vat ae S9H1668, CTR RO THOS HH ’ 

Phoenix Steel Container Company, 
Bavenne, N. J drum metal, new steel 
enamel! interior and exterior, with re Ma 
head, in accordance with MIL-C-8054\ and 
dra nes ANSH25-1 ANSO2502 ANS026-2 
ind ANS®@27-1, 34000 ea., $76705, CIF R-01- 
' 8.56. s) 

Al Goldsman, Philadelphia 22, Pa ise 
set shipping ind storage small parts, 
type MF-1, plywood, 114 in. dee! 1 
wide, 204 in. high, C-O 2 cases fitted with 
a variety of plastic drawers wit 2 flush 
handles, open in the middle for access t 
stored parts, capacity of each case 290 Ibs, 
in recordance wit! sp MIL.-«*-4710 


(USAF) dated 18 Feb 354 and amendment 1 
dated 17 Dee 54, 550 sets, $39473. (IF B-01- 
GuR-56-685) 


MEMPHIS AIK FORCE DEPOT, Mallory 
Air Force Station, 8300 Jackson Avenue, 
Memphis ?, Tenn. 

Balerank, Inc., Disney Street. Cincinnati 
% Ohio, lubricating unit RFP 49-604-56- 
193, 137 ea.. $34785. 


AMC, Wright-Patterson Air Force Base, 
Ohio. 

Westinghouse Electric Corp., °2) North 
Main Street, Dayton, Ohio, generators, volt- 
we regulators, control panels, transformers 
spare parts and data (PR 635562 Q), 
$1953419 

The Goodyear Tire and Kubber Co., 
1144 Kast Market Street, Akron 16, Ohio, 
Wheel assemblies, 130 ea. brake assemblies, 
620 ea. CPR PE 671310), $43026 

Ked Bank Division of Bendix Aviation 
Corp., Eatontown, N. J woltage regulator, 
a. ea. (PR PE 635734), 394260 


The B. F. Goodrich Co... 893-4 Winters 


Rank Building Daytor 2 Ohio brake 
tssemblies 0h en (PR OW 127128), 
SHSNTN 

The Geodyear Tire and Kubber Co., 1144 
kiast Market Street, Akron 16, Ohio, wheel 


issemblies, 306 ea. (PR 497045 and 497045- 
1), $37411 

Sundstrand Machine Tool Co., Sundstrand 
Aviation Rockford Ti! fre queney and 
load controllers, S78 ea. (PR PE 625659Q), 
FpHOL28 
The Leland Electric Company Division, 
American Machine and Foundry, Dayton 

Ohio, motor generators, 19 ea (PR #635- 


1 
16 


rae) S28n00 

Engineering and Research Division, ACF 
Industries, Riverdale Mad nstallation 
service for F-S6K flight simulators, (PR 
PH-S871795), $172190 


Kepublic Aviation Corporation, Farming- 
d SA miscellaneous CECN’s for air- 
t and repair of damaged aircraft, S/N 


205921, (PR PA 210698 and PA 183956), 
$3N5362 

Erceo Division, ACF Industries, [tiver- 
dale Md cockpit) procedure trainers for 
F-104A aircraft, (PR PH 671851), $88000, 
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Wanted! 


Engineers who will accept the challenge of 


the most urgent program in the free world today... 


Long Range Guided Missiles 





vision. In 1945 North 
American started a pro- 
gram of research and de- 
velopment in this field. As 
far back as 1948. the first 
NATIV — North Ameri- 
can Test Instrument 
Vehicle —streaked to tra- 
jectory altitude of 10 
miles. One result of this 
type of pioneering was 
complete weapons system 
responsibility for the Air 
Force SM-64 Navaho In- 
tercontinental Guided 
Missile—a gigantic task 
embracing almost every 
field of engineering. 


Progress Grows Apace 
We can’t give details here, 
or describe facilities, solu- 





JIM THOMPSON'’s career in mis- 
sile engineering at North 
American began in 1951. Today 
Jim is Group Leader of Flight 
Instrumentation at the Missile 
Test Facility, Patrick Air Force 
Base, Florida. The tropical cli 
mate .there is ideal for his fa- 
vorite sports — fishing and golf 


Ten years ago there was only a handful of men in 
the country who said it could be done. Today, more 
and more engineers—their technological noses 
scenting the fact that engineering history is in the 
making—are picking up the gauntlet of the greatest 


tions, flight tests. But we can tell you this: a new 
engineering chapter is being written. It is reaching its 
climactic phase. There will never be a better time for 
you to become a Missile Engineer. 


Are You This Kind of Man? 





engineering challenge American ingenuity has ever 





Dr. E. R. van DRIEST, Chief Sci- 
entist, is nationally recognized 
for his work in aerothermody- 
namics. He has a BS, Case 
Institute of Technology; MS, 
University of lowa; Ph.D., Cal 
Tech; and Sc.D, Technisch Hoch- 
schule, Zurich, Switzerland. 
Around his home, in Whittier, he 
finds ideal opportunities for the 
pursuits he and his family like 
best—horseback-riding, archery 
and other outdoor activities — 
perfect complement to the 
absorbing mysteries of his work. 


faced —the race against 
time and the phenomena 
of long range guided 
missiles. 

Research and develop- 
ment that would ordinar- 
ily take years is today— 
of necessity — being tele- 
scoped into months. Prob- 
lems of aerodynamics, 
thermodynamics, high 
temperature materials, 
aeroelasticity—that a dec- 
ade ago were only theory 
in textbooks are today be- 
ing solved. What’s more, 
the production techniques 
necessary to turn these 
solutions into hardware 
have been evolved. 


Major Missile Center 
One of the major centers 
of this activity is North 
American Aviation’s Mis- 


‘sile Development Di- 


Can you break with traditi 





MANUEL C. SANZ, Chief of Ma- 
terials Research, found unique 
scope for his special talents at 
North American. This Chemical 
Engineer, with a Masters in 
Physics and Chemistry, is 
named as the inventor in a pat- 
ent on the famous Chem-Mill 
Process. His son leads a Los 
Angeles school band—with a 
chem-milled baton! 


on...leave conventional 


methods behind and 
explore the unknown with 
the faith that in every 
obstacle lies the seeds of 
new successes? 


If You Join These 
Men, We Promise You 


a management climate 
which stimulates personal 
growth — and rewards it 
with responsibility, pro- 
fessional recognition and 
material benefits limited 
only by your own abilities. 
Your own academic stat- 
ure can be constantly en- 
larged with our Educa- 
tional Refund Plan—and 
some of the nation’s finest 
universities are Close at 
hand. 


Write today for full particulars. If you're the man 
we're seeking, we'll be glad to arrange a personal inter- 
view where you are now residing. 


Contact: Mr. M. Brunetti, Engineering Personnel Dept. 91 1-AW 
Missile Development Division, 12214 Lakewood Bivd., Downey, California. 


NORTH AMERICAN AVIATION, INC. Ze 
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ENGINEERS + PHYSICISTS 


CNL 


at the 


MOTOROLA 
MILITARY ELECTRONIC 
LABORATORY 
IN CHICAGO 


Important assignments from the armed forces have 
created new and outstanding opportunities at 
Motorola. This is your challenge to advance your 
career with a swiftly expanding company, working 
in a modern, well instrumented laboratory. You'll 
enjoy liberal employee benefits, including an attrac- 
tive profit sharing plan, and association with men 
: of the highest technical competence. Salaries are 
commensurate with ability. 


If you possess the following techniques: 
* Computors * Indicators and displays * Miniaturization * Trans- 
istorization * Pulse Techniques and Special Waveform Genera- 
tion ¢ Linear and Nonlinear Servo-Mechanisms 


For application to systems in the following areas: 
* Guidance * Data Handling * Data Transmission * Precision 
Distance Measuring * Weapon Control * Navigation* Ground Radar 


CHICAGO, ILL. 

MILITARY LABORATORY 

write to 

Mr. L. B. Wrenn,Dept. A 

4501 Augusta Blvd., Chicago 51, Ill. 


PHOENIX, ARIZONA 
RESEARCH LABORATORY 
write to 

Mr. R. Coulter, Dept. A 

3102 N. 56th St., Phoenix, Ariz. 





PHOENIX, ARIZONA 
SEMI-CONDUCTOR DIVISION 
write to 


Mr. V. Sorenson, Dept. A 
5005 E. McDowell Road, Phoenix, Ariz. 


RIVERSIDE, CALIF. 
RESEARCH LABORATORY 
write to: 

Mr. C. Koziol, Dept.A 

Box 2072, Riverside, Calif. 


(t) MOTOROLA 





WHO'S WHERE 


Continued from page 23) 
pas 





William D. Fowler, director-defense con- 
tracts. Whuirlpool-Seeger Corp., St. Joseph, 
Mich 

Ravmond H. Heller, sales department 
head, Acronautical Division, Robertshaw 
Fulton Controls Co.. Anaheim, Calif 

Richard M. Osgood, manager, Waltham 
Laboratorics, Svlvania9 Electnce Products, 
Inc.. Waltham, Mass. Mr. Osgood succeeds 
Dr. O G. Havwood who has jomed k.mer 
son Electric Manufacturing Co., St. Louis 

Gordon Williams, public relations man 
ier, Transport Division, Bocmg Airplane 
Co., Seattle. Wash 

W. H. Toy, general superintendent, 
Vapered Air Products Corp., Lynwood, 
Calif 

Edward R. Randall, director of purchases, 
Walter Kidde & Co., Inc., Belleville, N. J 

Henry Blankenheim, production and fac 
tory manager, Piasecki Aircraft Corp., Phila- 
delphia, Pa 

William A. Aberg, Washington, D. C. 
representative, All American Engineering 
Co., Wilmington, Del 

J. S. Haney, manager-Illumination De- 
partment of Crouse-Hinds Co., has been 
clected 1957 chairman of the Aviation 
Ground Lighting Section of the National 
Electrical Manufacturers Assn 

A. V. Tuccillo, manager-European service 
operations, Vertol Aircraft Corp., Morton, 
Pa. Richard Leslie succeeds Mr. ‘Tuccille 
as assistant service manager. 

Dr. Richard J. Burke, head, telemetering 
department, Lockheed Missile Systems divi 
sion, Van Nuvs, Calif 

Charles E. Rees, Jr., assistant to the presi- 
dent-engineering, Gladden Products Corp., 
Glendale, Calif 

Paul K. Murphy, chief industrial engineer, 
Rocketdyne division, North American Avia- 
tion, Inc., Canoga Park, Calif 

Charles Chester, assistant manager-opera- 
tions planning, ‘Transport division _ sales, 
Boeing Airplane Co., Seattle, Wash 

James S. Pedler, to handle special assign- 
ments for the president, Cleveland Pneu- 
matic Tool Co., Cleveland, Ohio 

Byron R. Bonnett, director-administrative 
services, Northrop Aircraft, Inc., Hawthorne, 
Calif 

Scott W. Donaldson, Washington, D. C 
representative, Avien, Inc., Woodside, N. Y. 

Maurice J. Coughlin, director-procure 
ment, and John T. Bailey, quality manager, 
Weapon . Systems Division, Bell Aircraft 
Corp., Buffalo, N. Y., also: Norman A. 
Lomas, purchasing manager, and Raymond 
C. Sears, quality manager, Bell's Aircraft 
Division 

John W. Johnson, director-advertising, 
Chance Vought Aircraft, Inc., Dallas, Texas. 

Dr. Charles R. St. Clair, Jr., senior 
scientist, Research and Advanced Develop- 
ment Division, Avco Manufacturing Corp., 
Lawrence, Mass. also: Richard F. Howe, 
manager-experimental manufacturing 

U. W.. Richardson, defense products 
manager, American Machine & Foundrn 
Co., Los Angeles, Calif. Mr. Richardson 
succeeds Bennett W. Wright, named gen 
cral manager of AMF’s Turbo Division, 
Pacoima 
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js How to make the most 
F 5 of your engineering career 
Py * ONE OF A SERIES 
; i . 
j '* -s . 
go where an enggneer-can rise to the top 


r a 
. 
. 


In many companies, an engineer rises, but 
soon encounters a low ceiling. Promotions 
tend to go to non-engineering executives. 
And engineers (surveys show) find it 
difficult to make their ideas understood— 
or appreciated. 


So select a company in which you'll be 
working with, and for, engineers—where 
an engineer is given an opportunity to 
advance when positions ahead open up. 


Another point: choose a company that’s 
growing, preferably in an industry that’s 
growing and expanding too. 


Boeing, you'll discover, fills the bill on all 
counts. Engineers at Boeing hold jobs 
right to the top. They talk your language. 
They appreciate the vital contributions 
engineers make. And they reward engineers. 
Boeing is growing fast, and today employs 
400%, more engineers than 10 years ago. 
Besides, Boeing operates in the dynamic, 
fast-growing field of aviation. 


At Boeing you'll enjoy assignments that 
lead tovan €xcitement-filled future. A future 
with a future: in supersonic flight, jet- 
powered civil and military aircraft, gas 
turbine engines, guided missiles. At Boeing, 
engineersand scientists of all types, and 
advanced mathematicians, are probing the 
very frontiers of knowledge. They invite 
you to join them. You'll find high salaries, 
career stability, retirement programs, and 

















- 

’ company-financed opportunities for 
graduate study. And you'll live in wide- 
awake, young-spirited communities. 

r, Plan ahead for your career. Fill out the 

‘ coupon and get it in the mail—today! 

d 

ft 

YRwe 2 oe cence a0 eee e eee - mee eeswoeeoeoeeece S 

BY | JOHN C. SANDERS, Stoff Engineer — Personnel {| 

ze : Boeing Airplane Co., Dept. C-59, Seattle 24,Wn. } 

or ; Please send me information about Boeing career ; 

D- ! opportunities. If a choice is available, I’m par- ‘ 

< ' ticularly interested in openings at: : 

e, ; Seottle Wichita Melbourne, Fia. : 
: (circle one) : 

ts : Name ‘ adiadiiachmmapiai : 

rn An “engineers’ company” since 1916 | College (s) _Degree(s)___ Year (s) 
' 

mn | Address ney: : 

n 

‘ | City - __ Zone__ State are 
| Telephone Number Shee! 5 
' ' 











EMPLOYMENT OPPORTUNITIES 





\ 4 DISPLAYED RATES —— UNDISPLAYED 
} j 
N / The » sit rate is $2.10 per ap minimum 23 tines 
i tive i” or ch f ater ti w 4 Ads are Vg of above 
, i 4 ri ‘ ther 
\ COVERAGE tng abirgert mat TO enare seit 
~ An advertising inch te gga ch 20% “e “full payment is 
ais wn vertical ‘ ce for 4 consecutive 
a ‘ : ert 
Subsje t A ‘ Net bjoct t Aue y Commission 








EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SERVICE MANAGERS 


* Travel out of and headquarter in Wichita. 
¢ Aircraft maintenance background desirable. 
¢ Must be competent pilot. 


CESSNA 


If you meet these requirements and are interested in an unlimited opportunity with the 
World's Leading Producer of Executive Aircraft, send your resume and recent photo- 
graph to the Professional Placement Supervisor, Dept. AW, Cessna Aircraft Company, 
5800 East Pawnee Road, Wichita, Kansas. (No phone calls, please 











Wanted Immediately 


MAINTENANCE SUPERVISOR 


Capable of assuming complete charge of repair and overhaul program 
for large established supplemental air carrier. Man selected must have 
administrative ability with extensive background of DC-4, DC-6 main- 
methods, cost accounting, and knowledge of Government 
This is an excellent career opportunity with salary com- 
All replies strictly confidential. 


tenance 
regulations. 
mensurate with ability. 


P-3885, Aviation Week; 68 Post St., San Francisco 4, Calif. 








FLYING TIGER 


NEEDS 


FLIGHT ENGINEERS 


Will train qualified A & E mechanics who 
have FE written complete. 
All Employee Benefits 
locate on East or West Coast 
International & Domestic 
Positions Open 


¢ Are You Looking For An 


ADMINISTRATIVE 
EXECUTIVE 


with eight years thorough background in 
administration, sales, basic and psycho- 
logical sales training and personnel selec- 
tion, mechandising and promotions performed 
at the highest levels? Pilot with thorough 





Apply In Person or Write 


Good opportunity for 


PILOT with 


flight safety 
background 


FLIGHT TEST 
SAFETY 
ENGINEER 


RESPONSIBILITIES: 


Coordinate all flight safety 
matters in major Engineering 
Flight Test organization — 
flight restrictions and 
limitations, select and test 
pilots’ safety equipment, 
review new models from pilot 
escape and safety angle. 
Maintain pilot safety program 
abreast of developments 
in the industry. 
Organize flight safety 
material for incorporation 
in pilots’ handbooks. 


Conduct initial tests 
of new safety equipment 
for new model aircraft 


WRITE: Mr. J.H. Papin, 
Engineering Personnel Dept. AW, 
NORTH AMERICAN 


AVIATION, INC. 
Columbus, Ohio 








FLYING TIGER LINE 


Lockheed Air Terminal 
Burbank, California 


knowledge of Aviation Field, all phases 


¢ Are You Looking For A 
Personable Young Man 


with imagination and drive who, despite 
Annual Earnings of $25,000 yearly, finds ae 
present work does not present broad long etary wilt 








HELICOPTER TEST PILOT 


» invited to investigate apes tunities in advanced 
s res eX\perience 
st experience 


r ts 
in a 21 and ate "9 
desi red All 


range future? m commercial 


replies contidentia 
JAMES Lt. MILLER, 7089 MERRY BROOK DR. N. salary requirement 
BIRMINGHAM, MICHIGAN 


Kellett ‘Aireratt Corporation 





end complete 





P.O. Box 35 Willow “Erove. Pa. 











THE HAPPIEST CALIFORNIA 





a ENGINEERS ARE AT HELIPOT 
Me™). with a growth electronic 


HELICOPTER PILOTS & MECHANICS 






2, y > ; 
J0B OPPORTUNITIES AVAILABLE ae S00" plat overeat 000, 18 
e } Ys blue Pacific. Top salaries, ne 
stray £8 a Sacha 
©~iSales Engrs., ask for Fact 


ROTOR-AIDS, INC a 
P. 0. Box 1850 wa we File 6 Beckman /Helipot, Newrort 














Ventura, California 
_ Newport Beach 1, Calif oe 
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ENGINEERS 
EXPAND YOUR 


FUTURE AT RYAN 


Join a fast-growing com- 


pany pioneering in re- 
search aircraft—jet-propul- 
sion—electronics. Work on 


Jet VTO 
Automatic Navigation 
Missile guidance 
Rocket combustion 
High-temperature 
metallurgy 
Advanced 
oerodynamics 


Join a 34-year old com- 
pany—not too big—not 
too small—where you will 
get brood experience, ad- 
vance rapidly. Live in clear- 
sky San Diego, only min- 
utes from work, beaches, 
moyntains, parks. 


Write in confidence to 
James Kerns. 


= RYAN 


AERONAUTICAL COMPANY 
2720 Harbor Drive 
San Diego 12, California 
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Mr. 4. R. Rosselot 


I 


GENERAL @® ELECTRIC 


ELECTRICAL ENGINEERS 


Many Engineers 
Want to Know: 


Can I Use My Pres- 
ent Skills to Greater 
4dvantage in Air- 
craft’ Nuclear Pro- 
pulsion at General 
Electric? 


Here are the facts: Whether or 
net you have previous nuclear 
experience, your present profes- 
sional competence can be the 
springboard to an out-tanding 
career in developing nuclear 
power systems for aircraft’ be- 


cause... 


GENERAL ELECTRIC 
CREATES NUCLEAR 
ENGINEERS 


General Electric's rapidly ex- 
panding Aircraft’ Nuclear Pro- 
pulsion Department is able to 
make an unusual offer to capa- 
ble engineers with from one to 
five years” experience: 


A fulltuition refund plan for 
university courses leading to an 
M.S. in nuclear engineering, and 
also for any other degree in 
plant-training courses con- 
ducted by nuclear experts. and 
on the job training to prepare 
you for as-ignments in: 
Controls and inostrumenta- 


tion (pneumatic, hydraulic, 
electrical, magnetic, servos) 


Printed circuit design 


Environmental testing for 
reactors, turbojet engines, 
and asseciated power plant 
equipment. 


Comprehensive employ ce 
benefit program. 

High Starting Salary. 
Relocation Expenses Paid. 


Periodic Merit Keviews. 


The whole course of beth mili- 
tary and civilian aviation can be 
changed by the development of 
Mireraft, Nuclear Propulsion 
systems at General Electric. 


Openings in Cincinnati, Ohio 


and Idaho Falls, Idaho. 


Send Resume in Confidence 
to: 


»~O. Box 132 P.O. Bex 535 


neinnati, Ohio Idaho Falls, Idaho 
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EMPLOYMENT OPPORTUNITIES 





(~ [ PRIME CONTRACTORS 





. . . to the ARMY for HAWK | 
to the NAVY for SPARROW Iii 


Raytheon’s reputation for outsianding engi- 
neering and its ability to deliver has brought 
many major defense contracts. An already 
expanding Missile Systems Division needs 
junior and senior engineers to speed up the 


vital work being carried on here. 
( | The progress of these engineers will be lim- 
( | ited only by their ability. Raytheon pays well 
et to start, and as a youthful, dynamic company 





it provides excellent opportunity for growth. 





¥ You will be associated with leading scientists 
C and engineers in an informal atmosphere that 
cil encourages and stimulates creative ability. 
Sil Financial assistance is offered for engineering 
courses. 
( Our plants are located in suburban Boston 
c ) allowing a choice of urban or rural living. The 
% area is famous for climate, recreation, educa- 
par tion, culture, research and medicine. 
, | 
iii 
YS] |~ 
) If you have experience ond are interested in guided missile 
¢ < systems, we have openings in 
| ( sf AERODYNAMICS CIRCUIT DESIGN 
ae 3 STRUCTURES SYSTEM 
‘ . HEAT TRANSFER HYDRAULICS 
li 2 MECHANICAL DESIGN PACKAGING 
| INFRA-RED 
¢ im Y 
¢ | ‘ 4 
4 HWia4 Call or send brief resume to: 
y= | G. P. O'Neil 





7 $ 
| Na MISSILE 


¢ SYSTEMS 
Ad OQIVIGION 





| nt — = >= 


/ 
SEN hw BEDFORD, MASS. 
e< a Sj). 

Ww a ae , Bs, 
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EMPLOYMENT OPPORTUNITIES 


ATTENTION 


MECHANICAL 
ENGINEERS 








@ we need Mechanical Engineers 
... not only for design work... 
but men who are also capable of 
working up to the Project Engi- 
neer level in our organization. 


We are looking for mechanical 
men with some experience in 
small mechanical or electro- 
mechanical equipment. 


of There are positions at all levels 
for such work as packaging elec- 
tronic equipment, making vibra- 
tion analyses, designing light 
weight structures, etc. We are 
advancing our own mechanical 
men in electronic work, but we 
need you, too. 


& Please air mail your qualifica- 
tions or send the coupon today. 


@ W. C. Watker, _ oy Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. 


1 am interested in this engineering field__ 
| am a graduate engineer with degree. 
| am not a graduate engineer but have __ 
years experience. 








Name 
Address Binet os Se ee 
City intestate 


Zone___ State 











S@ee8tene#eass 
SBeesepeesepeeeeevee = 
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THE HIGH LEVEL OUTLOOK 


FOR STRUCTURES ENGINEERING 


Martin is now at work on the structural prob- 
lems of flight vehicles ranging upward in speed 
from Mach 2 to 25,000 feet per second! 

These are the speed factors of two actual projects 
now being developed at Martin. If you are inter- 
ested in tomorrow’s problems of structural layout 
... Stress analysis... vibration and flutter... multi- 
Mach heat resistance...and the most advanced 
work in structures testing, with the finest testing 
facilities in the world: 

Contact J. M. Hollyday, Dept. AW-1, The Glenn 


L. Martin Company, Baltimore 3, Maryland. 


OO TS US 
MVEA £4 FET A Pa 


Ss a LT 1 ht SS Ke & 
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SVERDRUP 
& PARCEL, Inc. 


is further expanding its 
Aeronautical and Special 
Structures Sections 
especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power 
Plant Test Laboratories. 


AERONAUTICAL 


OPENINGS IN SENIOR DESIGN AND 
PROJECT ENGINEER CATEGORIES PLUS 
SEVERAL RECENT GRADUATES 


© Aero-Thermodynamics 

¢ Internal Aerodynamics 

© External Aerodynamics 

© Transonic, Supersonic and Hyper- 
sonic Design 

© Turbomachinery Design 

© Background in Ram Jet and Turbo Jet 
Test & Performance 


STRUCTURAL 


OPENINGS FOR ENGINEERS, DETAILERS 
& DRAFTSMEN ON UNUSUAL AND 
VARIED WORK SUCH AS 


© Floating Oil Derricks 

© Wind Tunnels 

© Power Transmission Lines 

© Air Nozzles & Flow Converters 
© Test Facilities 


In addition to design and review of bridges 
and industrial facilities, Sverdrup & Parcel 
is g xti lly er 
tionally in design and consultation of ad- 
vanced and unusual aeronautical test 
facilities which require the theory and 
application of these special fields. The 
wide variety offers challenging problems 
and provides excellent opportunities for 
individual and professi 1 develop t 
and advancement. We are designers of 
the test facilities for the Arnold Engineer- 
ing Development Center. operated by our 
subebdiare. ARO. Inc. 











Paid vacation. sick leave, holidays, 
overtime. Employees’ Benefits Plan fur- 
nishes retirement income plus life and dis- 
ability insurance. Blue Cross. Moving 
allowance. 


Please write fully to 
SVERDRUP & PARCEL, INC. 
Engineers - Architects 
915 Olive St. Louis 1, Mo. 
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Career opportunities 
in BOSTON 


are better 






a 






than ever! 

















Long range research, engineering and production pro- 
grams at Honeywell in Boston have created new and 
unusual career opportunities in the instrument and semi- 
conductor fields. In addition to professional and financial 
advancement, these career opportunities offer the recogni- 
tion that goes with working in a small compact engineering 
group of an autonomous division and advancement through 
association with the world’s largest producers of automatic 
controls. 


Gyro and Accelerometer Design Engineers 

Data Handling Amplifier Design Engineers 
Electrical Design Engineer for Automation Equipment 
Semi-Conductor Engineers for R & D and Production 


_ Chemical, Mechanical, Metallurgical Process Engineers 


Write Mr. F. L. Mannix, Personnel Director, Minneap- 
olis-Honeywell, Boston Division, 1403 Soldiers Field 
Road, Boston 35, Mass., or call ALgonquin 4-5202. 


Honeywell H 


BOSTON DIVISION 
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EMPLOYMENT OPPORTUNITIES | 








UNUSUAL |Mmaity 
OPPORTUNITIES ENGINEERS 
WILL YOU REACH 


AT ARMA 
YOUR MAXIMUM POTENTIAL? | 









New long range projects assure not only 
challenging, high-level creative work, but 
security and job stability as well. Ex- 
cellent starting salaries plus all the resort 
and cultural advantages of suburban 
long Island living 












(A) DIGITAL COMPUTER ENGINEERS for appli No matter what your ability, you MUST HAVE the job opportunity and 
cation of tradsisturised vm Semmmners te the BEST of TOOLS and FACILITIES to develop your talents to the fullest. 
Systerns. Openings in Comp r Applications, F : 7 
Logical Design, Dynamic Ane Cireuit investigate the Environment created at AC for its Advanced Development 
ener Serpe Romane. Soe Programs on Missile Guidance and Aircraft Fire Control Systems. 
(B) TRANSISTOR CIRCUIT ENGINEERS (0 ap OUR Nv LABORATORY 
plication in Fire Contro gation nl 
pps aes Ahartace:yadca < iapca ae is one of the most versatile laboratories in the e VIBRATION TESTING 
al computing techniques 
country and we are in the process of a Major, 
(C) SYSTEMS EVALUATION. Experience nece Permanent I \pansion 225,000 square feet plant e COMPLEX WAVE ANALYSIS 
ber be hesage ae ge“ re paagger beiy added in suburban Milwaukee 
ee eee eee: ‘ana i Logs ee tana nara e LOW TEMPERATURE—ALTITUDE 
neering=~Pianniag functions, program ached- Our men enjoy working with the finest of test 
wo fine ey requirements. lantrur equipment and lab facilities and with the rop men = @ HIGH TEMPERATURE 
—_— ectrica ane t ° 
wnd airborne instru im the tield ; 
Ground and airborne telemetry syste e RELIABILITY EVALUATION 
telemetry checkout equipment We are currently engaged in the following types 
of Test Activities e@ INSTRUMENTATION 
(D) DATA REDUCTION & ANALYSIS ENGINEERS. 
Experience required General planning for 
re a ager a ering ss: Me Mr. John F. Heffinger, Supervisor of Technical Employment 
scheduling specification of data transerip ae 





tion equipment and techniques; pr 
of computational requirement pre 





THE ELECTRONICS DIVISION 


and knowledge of machine programy 

withematical studies, equation formulation 
digital smoothing and filtering techniques 
data reduction equipment, functional design 


and project engineering 











(E) MISSILE GUIDANCE SYSTEMS ENGINEERS 

te wor in the areas of System Synthesis 

(mathematical & funetional); Syster Anal * 

six and Fxaluation (dynamic & error Ss TWO y t N 

tem Instrumentation Systern Integration ° a ircra ee Ss 

(electrical & mechanical compatibility 

System In-Plant Test. Degree in E.F Phy sies 

or Mathematics necessary, with wetive par éé hi 

ticipation in any of the following field« 

Advanced mathematics; guidance and control 

systems; statistical error analysi inertial 

navigation systems; stable platforr analog 

or digital computing systems. optical sys OPPORTUNITIES . = £ 

tems Extensive expansion program makes it nec- 

WITH essary for us to add two high caliber sales 

(F) ELECTRONIC SYSTEMS. Advanced systems 


executives to our staff. 


e VICE PRESIDENT — SALES 


Top-Level management background neces- 


analysis and research in the fields of: Radar 


Counter-measures Guidance Na itien 
Communication, Propagation. B.S., Mw S.. or 


Ph.D., with heavy experience in military air 


borne and ground systems AIRC RAFT 


Fill out and mail the coupon to indicate wour 


interest in anw of there joba Or, simply PRODUCERS OF 


check the second ber if wou would like ta 


receire a free copy of “AN ANSWER RE ’ 
GEIDINCES: conteiniag tre teetmicl vomsee |] AMERICA'S 


discuasing important queationa relating ¢ 


Inertial Nariaton ONLY ALL NEW 


Fe Ss See 28 e ea ae 


LIES ME 


Division American Bosch Arma Corp 
Roosevelt Field, Garden City, L.1., N.Y 
Technical Employment Dept. 1-674 


sary to organize and direct extensive sales 
program. Aircraft background preferred. 


@ REGIONAL SALES MANAGER 


Must have considerable experience in or- 
ganizing and supervising distributor opera- 





FIVE-PLACE 
TWIN ENGINE 


AMPHIBIAN, 
**ROYAL 


tions. Current pilot rating desirable. Must 
be free to travel. 





Gentlemen 
( +) Please send me additional information con 
cerning the job coder 


, If you can meet these requirements and are 


interested in a real challenge, send your 

















( ) Please send me a copy ot AN ANSWER RE 99 
an pa KE I understand I am under no GULL resume and a recent photo to 
MAX |. BLACK 
NAME MPTTTTTITITITIIT IT TTT TT TTT 
e (" r 
J 6784 W. National Avenue 
Pos ERO es Cale ta Roya | Aireraft Cor », eae ee 
REPLY GREE ZONE.... STATE (Subsidiary of Kearney & Trecker Corp.) 
| _ 
awww ewe ew ee ee ee 
AV! 
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Flight Loads Engineers 


for Republic Aviation 
Long Island, N. Y. 


A large increase in the 
number of models reach- 
ing the flight test phase 
of development and an 
increased emphasis on the 
measurement of flight 
loads has created some 
unusual ground floor op- 
portunities in this field. 


(1) Flight load engineers 
at Republic are given a 
wide scope of action. You 
will not find the over-spe- 
cialized restrictive organi- 
zation so prevalent at the 
other companies. 


(2) Initiative is placed at 
a premium giving the en- 
gineer a true sense of 
accomplishment 

(3) No other field will 
give you a more diversified 
expe rience. You will deal 
with aerodynamics, struc- 
tures, systems and instrue 
mentation. 

(4) The planned continu- 
ing expansion of the de- 
partment affords excellent 
means for advancement. 


If you have experience in 
any or all of the following 
fields, Republic can offer 
you wonderful opportuni- 
ties plus happy living on 
Long Island. 


Instrumentation Design 
for Flight Loads Programs 


om 
Strain Gage Installation 
and Calibration 
e 


Calibration, Data Reduction 
and Bridge Combining 


If you want to work on 

the broad aspect of air- 
craft engineering and 
have experience in flight 
loads, basic loads, stress 
analysis or instrumenta- 
tion, investigate these op- 
portunities now. 
Employment advantages 

at Republic Aviation in- 
clude company-paid hos- 
pitalization insurance, 
surgical insurance, acci- 
dent and life insurance, 
tuition (45), 2-fold pen- 
sion plan, individual merit 
rated increases and many 
other benefits. 

Please send your resume including 
detaile of technical background to: 


Mr. David G. Reid 
Engineering Personnel Manager 


SIE PF Usa sa 


AUVIATIONW 
Farmingdale, L. I., N. Y. 
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Immediate Opportunities 


ENGINEERS 


experienced in the missile 
components field 


AERODYNAMICS ENGINEERS 
GUIDANCE AND CONTROLS ENGINEERS 
STRUCTURES ENGINEERS 
POWER PLANT ENGINEERS 


Solar is now forming a new creative engineering group 
for a challenging new guided missile project. This is 
an exceptional opportunity to rapidly advance your 
career... While enjoving San Diego's year-round sunny 
climate and unmatched recreational and cultural advan- 
tages. Solar is a medium-size company (2500 people 
in San Diego) founded in 1927. Personnel policies are 
advanced, including profit sharing retirement plan. 
Please send resume of your qualifications and education 
to Louis Klein, Dept. E-125, Solar Aircraft Company, 
2200 Pacific Highway, San Diego 12, Calif. 


SOLAR 3 


AIRCRAFT COMPANY 








SAN DIEGO 
DES MOINES 


Solar also has permanent openings for 
CHIEF EXPERIMENTAL ENGINEER for Gas Turbines 
PROJECT ENGINEER for Pneumatic Ducting 


MECHANICAL ENGINEERS for Gas Turbine 
Production Projects 


DESIGN ENGINEERS + ENGINEERING DRAFTSMEN - CHECKERS - WRITERS 
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SEARCHLIGHT SECTION 


Executive Aircraft — now on display at 


Remmert-Werner of Florida, inc. 
at Pompano Beach airport 


Phone Ft. Lauderdale—JAckson 3-2950 
or Pompano Beach—3-2492 or 9175 


Grumman Goose — Executive, Overhauled, Now Available 
Grumman Goose — High Utility, Overhauled, Now Available 








Deluxe DC3 new ready Special DC3 


Today's fastest and quietest DC3. Luxurious lounge type Comfortable fourteen place interior, with big windows, 
choice of Bendix or Collins executive radio. New ship 


interior, with extra large cabin and picture windows 
with complete disassembly and overhaul, and 


Retractable tail wheel, new lightweight landing gear cover gvorantee, 
doors, flush loops, many other extras. Choice of Collins or 800 hour guarantee on your choice of engines 
Bendix executive radio. New ship guarantee, with complete 

disassembiy and overhaul, and 800 hour guarantee on your 

choice of engines. 


LOW TIME C47s @ now in various stages of disassembly, overhaul and conversion 


at our four conversion centers (St. Lovis, Toledo, McBride, Pompano 


@ can be completed with many of your own specifications 


—send us a list of your wishes, and we'll give you a price 


A new one each month 

















Custom 18 now available Modernize your own Model 18 


This proven all-weather business airplane was taken in trode by Make your own travels pleasant and relaxing with portions or 
us on a larger plone, completely overhauled, converted to our oll of this modern, practical modification and renovation. Com 
popular Custom 18 design, and fitted with modern radio and bine it with your next big inspection, and in less thon you might 
equipment. Roomy cockpit, enlarged cabin, adjustable chairs, think, you'll have the satisfaction of a new ship, at a fraction 
big picture windows, snack bar, beautiful interior, New ship of the cost 


guarantee, NTSO engines 


Other types executive aircraft also available 


Inc. of Inc of Inc. of 
emmert-Werner 582, ui 
Lambert Fielc Express Airport Pompano Beach 
Sal haul ! t Radi 
~— eee. todestor §=§ DEQ breech — ints. 
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EMPLOYMENT OPPORTUNITIES 





A Science In I self. LIGHT TEST 


EINGIIN BERING 


Flight test engineering as it’s practiced today is a dynamic science in itself. Telemetry and other automatic 
instrumentation systems enable engineers to prove and improve aircraft as exactly as they 
design them. At Chance Vought this is a career field that offers distinct advantages to aeronautical 
engineers. Vought’s project system, for example, gives the flight test engineer both practical 
and analytical responsibility. On the practical side, there's flight planning and directing. Then 
the engineer turns theoretician to determine by data 


analysis the ability of an aircraft to perform its 
















mission. Vought management recently created a 
separate department for this vital activity. Here the 
flight test careerist has freedom to concentrate and 
room to advance. We'd like to interview engineers 
interested in our Flight Test openings. You may arrange 
a meeting, or obtain a complete and confidential 


written report, by contacting: 


Mr. C. H. Coleman ssistant F light 
: Operations * anager 
Engineering Person: 


UGHAT AIRCRAKrT 


INCORPORATED + OALLAS, TEXAS 





EMPLOYMENT OPPORTUNITIES ; 



































‘ 
* aS = a 3 
REPLIES (Bor Nob: Address to office neareat you i 
ENGINEERS This publication Classified Adv. Dit : 
d . . VEW YORK: PO. Be ! iG) j 
Advanced Level Openings in CHICAGO: 520 -N. Michigan Ave. (11) : 
de ig | . SAN FRANCISCO? 68 Post St. (4) 4 
° . POSITIONS VACANT 
at the Small Aircraft Engine Dept. of G. E. 
Saperee Salesman who is competent pilot 
= : : 5 sell Cessna 310s for midwestern Cessna 
These are the kind of assignments @ Analysis of mechanical designs to Pintethesos Unequalled area potential. Send 
it) produce techy cal pape determine how well they meet per- complete resume to Personnel Department, 
ined mews of  poubelic interest is formance requirements Cincinnati Aircraft Inc Hangar 32, Lun- 
— @ Analysis of the mechanical integrity ken Airport, Cincinnati 26, Ohio 
They are in the field of new devel of designs to ensure their suitabilit / 
a eyo a recall « nadie bee ees ‘9 or nad Assistant and Associate Professor of Engi- a 
rop ind pee aber by eedissany: dit reo @ Analysis of design concepts and neering Able young Ph.D's interested in 
rei ms ae ty i I Saco vat ‘ techniques for the purpose of estab- teaching and research in equal amount. Well 
mR oseg Sel : si: cee lishing design procedures and criteria equipped and active professorial staff in 
. . © Seedy end enclvcis eles thermodynamics and fluid mechanics is ex- 
\ many-sided program is under isciien a Hbascaentirne ot tea ty panding to size comparable with interna- 
way right now at this G-E Depart opus tionally known group in mechanics of solids 
ment near Boston, It is well worth You can count on the most exten Excellent opportunity for development and 
the while of an able engineer witl sive modern facilities, opportuni advancement. Write to Prof. J. Kestin, P. F 
road design experience to look ties to work with the men whe Maeder, or R. I Probstein, or to D. © 
inte the new opportunities that developed the famed T58 Cwith its Drucker, Chairman, Division of Engineering, 
have developed here. The work in power-weinght ratio of more than Brown University, Providence 12, R. I 
volves: { to 1.) Benetits comprehensive 
Please write in strict confidence t M w (RAT-2) 
r. T. S. Woerz 7-2) POSITIONS WANTED 
. : | - Me 
Small Aircraft Engine Dept. Helicopter Pilot Fifteen years aviation—ex- 
} tensive ee ogee Y background in flying and 
maintenance, A.A. Designated  helicop 
GENERAL ¢ ELECTRIC Test pilot, N&E Mech. Desires opportunity in 
helicopter flying & sales. Answer to PW- 
1000 Western on, West Lynn, Mass. is64, Aviation Week. 
| Pilot: 11 years airline enpernenee, 7 years - 








Captain S500 hours DC- C-16, DC 

ATR in constellation in 1946. 36 years old. 
married. Desires position airline or executive, 
foreign or domestic. Write PW-3819, Avia- 


SEARCHLIGHT SECTION kaa | : 


Commercial, instrument—Grad. Mechanical 
Engineer with electronic and servo experi- 


ence. Desire to combine flying By engineer- \ 
BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE eee ee se Tete 


















Immediate Delivery 
NORTH AMERICAN We stock, overhaul, and install The 










Deal direct! head 
f ] on raion AT6-G PRATT & WHITNEY WRIGHT bon 
Or Saiec R1830 R1820 It 
reas for a 75, —92, —94 =202, —56, —72 New 
- iS ae ee time tona fide i Stir 
rosy Rag rs | R985 R1340 R2000 Ant 
. _ . hauled | and our most popular DC3 engine Gus 
Immediate Delivery | R1830 - SUPER - 92 a 
| 
11 ring smmrero || ENGINE WORKS | |<: 
TRADE-AYER COMPANY ; maa 





’ ; : 
C-46 e Ss Linden Airport, Linden, N. J Lambert Field Inc. St. Lovis, Mo. Ghk. 
en d 


Excellent operating condi 


tion oma ve Kross — FOR SALE 
capacity tadio equipped— 
mete Coad || executive oovetas 026-0 | | x. 














supply modulator antenna } : a 

relay, jack boxes. Natural | Beautiful executive interior. Seats 5 passengers, — 
" | crew of 3. High pressure oxygen system. Serial 

finish, white top. P & W =28041. Total a/c time, 2862 hrs., 38 min. 

R-2800-75 engines Fuel R2800-21 Engines. each with 24! hrs. 44 min. Fol- 

capacity 1340) gal Wing lowing radio equipment in excellent condition: 51U wr 

and prop de-icers, Outright receiver, 1708 a anemitier. ARC So omannet ik 

- y W ransceiver, mni_ receiver - moni re- 

sale or year’s lease subjes e are owners. ceiver, Two MN62-ADF receivers, 5!V glide slope. 


to bank approval MB-3 Marker Beacon. Sperry zero reader, Cabin 


suce amways, we. || LEEWARD AERONAUTICAL ||| #228 inteeicat cea: | | | 
3415 a Rood SALES INC taine sa aaa aap 
‘ ’ ie: Classified Adv. Div., + 


P.O. BOX 233, MIAMI 48, FLA SO Se ee sees MS, Hy — 


New Bell 47 NA C 0. Lombert Field | keep your weather eye out for 
D & G helicopter parts V in. Plahing' 11710 | | Weather E ye “a 


50% off list. | hos factory tresh, doted ; smoller Flight RADAR 
STINSON FIELD AIRCRAFT lighter 


P. ©. Box 1738 San Antonio, Texas __DEICER BOOTS custom fitted to your plane 


CA 4-8434 lodestar Beech P. O. Box, Bridgeton, Mo. 
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SEARCHLIGHT SECTION 








Deal Directly 
with Owner 


DOUGLAS 
DC-3 





Fully equipped, 
good airline ra- 
dio, 26 passenger, 
Wright powered, 

" currently on lease 
to major sched- 
uled airline, being 
used 7-10 hours 
daily. 


Interested in sale lease back, straight 
lease or will consider outright sale. 
On tong term tease, monthly rental | 
lowest ever offered | 


TRADE-AYER COMPANY 
Linden Airport Linden, N. J) 
Hunter 6-7690 














PBY 5A‘S 





SALE OR LEASE 


Recently overhauled and rewired | 
Modified for 2 crew, 15 Passengers, Cargo Doors 
Airline Radio and Instrumentation 


1 TIMMINS AVIATION 


LIMITED 
Montreal Airport, Montreal 











REPLIES (BR Ve iddress to office ne xf yen 
esa This pub fin ¢ taxific 
VEW YORK: P.O. Bor 1? Mi 
CHICAGO nN Vichiaan Are 1 





WRIGHT—P&W 


ENGINES & PARTS 





7139 Vineland Avenue, 
North Hollywood, California 
POplar 5-6202 

STanley 7-8374 


eCORPORATION. 








SAN FRANCISCO: 68 Post St 





FOR SALE 


Three HS Sikorski Helicopters with large in- 
ventory parts. Stinson Field Aircraft P. ©O 
Box 1738 San Antonio, Texas. CApital 
1-S451 


New Bell 47 B&G Helicopter parts, ‘3 off list. 





CONNECTORS 


STOCK DELIVERY—AUTHORIZED DISTRIBUTOR 
BENDIX CANNON ae IPC WINCHESTER 


2 Market St., I n Va, LO 75285 


HAROLD H. POWELL CO. 


BOOKS 











Stinson Field Aircraft P. O. Box 17538 San 
\ntonio, Texas. CApital 1-8 1354. | 
One S51 Sikorski helicopter. earemegee. 
needs minor repairs *’riced right St | 
Field Aieeratt, P.O. Box 1738 San Ante | 
Texas, CA t-s1 “4 


Cessna 190, autopilot. 27 channel Simplexer. 


AVIATION SURPLUS CATALOG 


World's largest priced listing of Aviation Sur 
plus ports, moterials, accessories, electrical 
electronic, etc. Over 1000 bargain priced items 
Write 


WANTED 


GRUMMAN GOOSE 


SEND COMPLETE INFORMATION AND PRICE TO 
W-3817, Aviation Week, 


West 6th St Angeles 17 


AERO PARTS SUPPLY 
8102 Lockheed St 


Houston 17, Texas 








Omnigator, ADF, X-wind gear. Corp. owne ~ 
maintained. Cost S27,000 depreciated p 
£9,500, Call Chf. Pilot. Ridgewood, N os 
GUibert 41-2192. Will take respons ible partie 
on demonstration trip 

WANTED 
‘Wanted: Lodester fuselage or pieces of fuse- 
lage." Wanted for detailed parts. W-"S06 
\viation Week 





If there is anything you want 
thet other readers con supply 


OR ... something you don’t want— 


SPARKPLUGS WANTED 


Surplus or used aircraft sparkplugs ete Mighest 
prices paid for R.B. 19R, 48582. 5/2. 5 5 5/5. 


zn. a eee z 282, te R.P. 238; ie a, 45: 

L.s A.C. 181, 281: R.S. 19-2R, i4-1R: B.C that other readers can use— 
2 S2, 61382 63 . me 

bd “Re. ‘14-R: R. i4 8 N. 5/3: $9082, 61382 638° Advertise it in the 


RADIO & ELECTRONICS SURPLUS 
14000 Brush St. Detroit 3, Mich 


SEARCHLIGHT SECTION 

















Remmert - Werner 


Inc. of Inc. of tne. of 
St. Lovis Florida Toledo 
Lambert Field Pompano Beach Express Airport 

lodestar DC3 Beech 








Specialists in Conversion. Maintenance, Overhaul 








COLLINS 
BENDIX 
SPERRY 
LEAR 
ARC 


AUTOMATIC PILOTS 


NAVIGATION AND 
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Contact us for 

car, limo, & 
hotel reservations. 
PAN-MARYLAND 

*“. AIRWAYS, INC. 
” Friendship Airport, Md 


CAA certified 
repair station 





40 min. to Wash. — 20 min. to Balto, 
Complete facilities — no waiting 
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Careful plotting records radiation propagation efficiency in antenna research. 
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Every airplane’s an individual...so is every engineer 


In research and development, each new airplane model 
requires new engineering. For no two models are the 
same: 

In the same way, we at North American’s Columbus 
Division are continually studying the human require- 
ments of this major airframe manufacturing organi- 
zation. Our aim is to provide the finest possible facilities 
for creative engineering. Sixteen complete laboratories 
are designed to give engineers the facilities they need 
to carry out important tests, studies and development 
of their own ideas. 

The Columbus Division holds prime responsibility 
on all North American Naval aircraft projects from 
concept through flight. It is a rapidly-growing, com- 
pletely integrated organization. giving each individual 


every chance to develop and advance his own career 
on merit. You owe it to your future growth to investi- 
gate opportunities in your field here. 


OPPORTUNITIES FOR CREATIVE AIRCRAFT ENGINEERS 
IN EVERY FIELD: 

Aerodynamicists, Thermodynamicists. Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers, Mechanical and Structural Designers, Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders. Power Plant Engineers, Re- 
search and Development Engineers, Weight Engineers. 

For career information every engineer should know, 
write: J. H. Papin, Personnel Manager, Dept. 56 1-AW, 
North American's Columbus Div., Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF A 
NORTH AMERICAN AVIATION, INC. Zax 
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We design and build: 


e Forge Dies 
e Trimming Dies 


e Investment Molds 


We machine to \'~ 


e Forgings 
@ Solid Stock 
e Investment Castinas 
(@f-valaaiitich.) Mm Geli) elect tie), 
Wheels 


erm-electric 


Ithaca, New York 
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Rockets Red Glare 


You are an imaginative lily livered 


Yankee. Had there been any truth in “your 
mghtmare’” we could have taken. it. We 
never sit on the fence as vou sweepings of 
kurope did in two world wars and Suez 
G. Lroyp THostas 
St. Albans, Hants, England 
Eprror’s Notre: Mr. ‘Vhomas tmagina- 


AVIATION 
entitled 


tive letter was touched off by 
Wrek’s editorial of Dee. 3 |p. 21 
‘Nuclear Sabre Ratthng.’ 


Airport Spot Check 


The item about halfway down page 45 
in vour Dec. 10 issue under the heading 
“Airline Observer” is slightly loused up 


The group that did the general aviation 
spot-check at 900 airports over a two day 
General Aviation Facilities 
Planning Group. This organization is not 
headed by Mr. Curtis Phat particular 
project was handled by Booz, Allen and 
Hamilton, under contract to the General 
\viation Facilities Planning group—which 
group ttself is made up of all organizations 
concerned with general aviation 

NIAx KARANT, 

Vice President 

Aircraft Owners and Pilots 


period is the 


Association 


T . 
New Air Museum 

I am writing you so that vou may be the 
first to know. We are erecting the first 
aviation muscum on the West Coast 

Would you please be so kind as to an- 
nounce the opening of “The Air Muscum,” 


915 KE. Foothill Blvd., Claremont, Calif 
Claremont is 36 miles due cast of Los 
Angeles. 

It is a short one half hour nde from 


downtown Los Angeles. This is a_ privat 
museum, and it will be the first of | its 
kind out here 


Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42 St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


As vou probably well know an aviation 


muscum on the West Coast has been long 
Verde 

Epwarp \IALONEY 

Head Curator, Vhe Air Museum 


Claremont. Calif 


7 7 r . 
Climatic Testing 
Your Nov. 19 contams a photo 
graph (page 30) of the B-52 bomber being 
tested at —65F in the climatic hangar at 
Eglin Air Force Base, Florida, The caption 
of this picture states) that Air Proving 
Ground Command uses the hangar to test 
aircraft at extreme temperatures 
In reality Air Proving Ground Command 
is responsible for the operation of the facility 
which provides the temperatures required 
for cnvironmental tests. he testing of thc 
B-52 shown is the responsibility of the Air 
Research and Development Command. 
These tests are engmecred and conducted 
by our organization based at Wright Air 
Development Center 
The low temperature tests depicted are a 
preliminary to our actual flight tests con 
ducted. in the Arctic each winter This 
scar the C-130 transport and the F-104 
fighter will be subjected to the gamut of 
Alaskan weather 
Carr. Ricuarp M. Fernaaveu 
Fifth Phase Test Branch 
Fest Engineering Division 
Directorate of Flight and All 
Weather Testing 
Wright Air Development Center 
Wright-Patterson AFB, Ohio 
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“it's this way, Mr. Witze . . . the Army aircraft fly low and slow and the. . ." 


<n 


8 ee 








(In this cartoon from the unofficial magazine Army Aviation, Mr. Witze is Claude W itzc, 


military editor of Aviation Wreex—Ep 
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Broken Runway Lights 


I wis very much interested in reading 
the complete report in your November 12 
issuc in which vou discussed how broken 
runway lights caused a_ pilot landing at 
the Portland, Mame. municipal airport to 


land alongside the runway in deep snow 
It is quite apparent from the report that the 
iceident will result in airline personnel tak 
Ing more pains in reporting the actual con 
dition of the lights and possibly m having 
the city spend a larger sum in_ properh 
maintammg the lighting svstem after cach 
snow removal operation 

It is also possible that there may be a 


damage suit against the city for failing to 
properly maintain the lights This is 


matter that should be fully reported in vour 
magazine, as I feel it would be of great 
interest to the manv small cities that ar 
“maintaining” lighted airports where the 
citv does not have sufficient trafic or fund 
to justify maintaming them up to 
standards 

No matter how often the 
checked, however, or how much is spent on 
maimtaming them, I cannot see how we can 
insure safety if boundary lights are operated 
parallel to the runway contact lights and ar 
spaced approximately — the distanc< 
from the runwav hghts as are the two rows 
of runway lights. Aside from damage to a 
number of lights by snow removal or similar 
operations, there is akways the possibilit 
that an clectrical failure could cause one row 
of lights to go out. Where four parallel 
rows are maintained with approximate); 
equal distances between the it is 
quite obvious that the pilot can be misled, 
as he was in this particular instance, and in 
some cases with more serious results 

lo put it bluntly, I think that the per- 
sons who permitted the installation of the 
hghting svstem that could fail in a manner 
that would mislead the pilot, are equally at 
fault with those who failed to fullv check 
the lighting svstem in reporting its condi- 
tion 

In the first place, airport boundary lights 
should not be operated unless the entire area 
enclosed by the boundary lights is in. safc 
condition for landing. Secondly, when there 
are runway lights marking the runway to 
to be landed on, I can see no particular 
advantage in having boundary lights parallel 
to them marking a greater area 

It would seem to me that wherever funds 
are limited, we should settle on the mini 
mum amount of lighting that is adequate 
for the purpose, and see that that minimum 
is properly maintained. 

Further, in the designing of a lighting 
system, we should always recognize the pos- 
sibility of failure, and design on a “fail 
safe” basis so that the pilot will not b« 
misled when ong section of the lighting 
system fails 

I hope that other airports will benefit 
trom the complete report of this accident 
that vou furnished, as it certainly should 
be possible to avoid this type of occurrence. 

Hl. K. Frrepianp 
Aviation Consultant 
Escondido, Calif. 
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How you can save time and money with 
Harvey Aluminum Impact Extrusions 


Many engineers and designers are overlooking the Harvey Aluminum leads 


exclusive advantages of aluminum impact extrusions. 


This advanced metalworking operation offers design in impact extrusions 


Hexibility; versatility of alloys; draft free, close Harvey pioneered in the MNpact « \truding of intricate 


tolerance parts requiring minimum machining; smooth ; ; 
configurations. This experienced leadership, plus tech- 

surfaces; and significant Savings In man hours, ! 
nical know-how and the most advanced facilities, are 

machining, and material. 


available for your own specialized design requirements 

Custom configuration The integrated Harvey engineering team of research 

; Oz. design, metallurgy, and quality control will expedit 
with precision tolerances 


Typical applications of Harvey Impact Extrusions are quickly, efficiently, economically 


your product trom drawing board to finished product 


illustrated below. Harvey Impacts have a smooth 
. : I my If you have a design that calls for hollow, closed end 
surface and require no machine finishing for most . 


3 sections... high strength...zero-degree walls and 
ordnance, airframe, and missile applications. Harvey's 
: ; i : surfaces... unusual length to diameter ratios, integral 
integrated services provide an economical, quality 
product that meets all specifications of high strength, ribs, fins, and bosses...close tolerances ...with volume 
light weight, resistance to corrosion and heat, critical production, low unit cost your Harvey Field 
tolerances in wall thickness, maximum heat conduc- Engineer will be happy to show you how Harvey 
tivity, and low unit cost. Impact Extrusions can help solve your design problems 





os . 


ROCKET FIN with integral guiding vanes LANDING GEAR COMPONENT provides ROCKET MOTOR TUBE with intew 





impacted as a one-piece unit from alloy highest physical properties, greatly reducing formed bulkhead tor application in 
7075-T6. ‘This impact extrusion provides material and machining costs. The impact rockets. Length to S feet, diameter 
transverse physical properties equal to obtainable in various lengths, is made trom 6-8”. ‘Tube has a thicker cross-section 
longitudinal properties and a high degree aluminum alloys which assure optimum it both ends to ac mnodate thread- 
of dimensional accuracy with close toler- internal grain structure. This ieppa ted piston ing. This type of Harvey Impact 
ances. Similar symmetrical designs in replaces costly method of hogging out bar Extrusion in high strength aluminum 
diameters up to 10 inches can be stock or machining a forging. Diameters of alloys off hich transverse properties 
impact extruded barrel are held to close tolerance dimensions for added hoop strength 
with superior surface finish ~ 


luminum 


| 
| 
| 
Making the most of aluminum... for everyone | 
| 
| 
| 


HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 
Branch offices in principal cities 


° } 
Harvey is a leading independent producer of quality aluminum products in all alloys and sizes: Rod and bar, pipe, tube, hollow sections, 
press forgings, forging stock, impact extrusions, structurals, special shapes, extrusions, screw machine products and other aluminum 
products. Harvey is also producing similar items in titanium and steel. 








NEW “FLYING WORKHORSE” JOINS USAF 


First Delivery of Lockheed C-130 Hercules 
with Allison Turbo-Prop Power 


It can take aboard a 5.000-gallon fuel LOG miles 4 vir faster than other serving 98 of the nation’s commer- 
tank and tractor tuctcal transports fend it does this at cial passengel traffic. 128 of these new 
‘ I mile cost of tts luxury airliners have been ordered by 


It can carry 60 to 90 fully equipped com- 
competite SIX Major airlines 


bat troops — and land on small. hastily 
the 156 Phis great new concept in aircraft 


\V commercial version of 
Allison's) Model ( lurbo-Prop power retlects 


ehneine powerlines 1 


prepared fields close to combat areas. 
Allison's uamatched 


It can airlift up to 20 tons of cargo j 
a ee \ Lockheed experience in the design and develop- 

swiftly and efficienth —and make para- 

: . for on-the- aerk ‘livery. 

chute drops for on-the-spot acrial delivery exUry 1d Commercial scrum 

and quict on Nights now ALLISON DIVISION OF GENERAL MOTORS—Indioncpolis, Indiana 


Electra will bring jet-uge speed and ment of aircraft turbine engines and 


turbe-propellers. 
Its the great new “workhorse” of the smoothness 
Air Force Lockheed’s versatile ¢ 130 
Hercules now being delivered to the 
Pactical Air Command's TSth An 
borce at Ardmore Air Force Bisc 


Oklahoma 
Powered by tour 3.750 horsepow ¢ : . 


lhson PS6 burbo-Prop engines di 
TURBO-PROP POWER 


three-bladed Aecroproducts Furbo 
Propellers. the ¢ P30) attains specus © 
VERSATILE POWER FOR JET-AGE FLIGHT 


over 350 miles per hour mere that 





